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t •Tii«< 1m tW tckoM a#tW Mat Hm IbMNi fiM f«|M 

i oC tiM X trigt la« at— nitrfp, by Mr. JaiUD 8ooU BaawRt wkiaa |nnv 
tmm «Im rtlW p af a oT Um yvaam Uotvaaa af 

Tka ot Mr. SeoCt BimmU aboar that Ui wry aarly tifSi ba dia{)layad[ 

tbai gaaiiM aad k>r« at antarpriM wbicb prroMrtNd tba pogatwcr Ibr fnbt Mid 
origiMit wiiwrtakbiia. Ha mm bora ia tba Vait of Clyda, ia IMt, aad is Ibo 
aldaal aoaofUM Bar. David Bnaaail, of tbs dually of ilraaaoB of BnUwood. Ha 
yaaa ir ad a U al i awdlj r’a d a a a i fa ai . aad gradaaMd wstb baaoar, a*tbaaf»of Mstaan. 
Ha ariaaii a sary aariy ii * ... 


and aftarwards a 
tba bigW aMtbamaticB. 
JobaL^. the ProA 


aryaariyiiradiiakioii far pfa«?tioal MiBbawtoa» to aaMwiaga abMl 
y awa itt a d kha toaMfdoy iM i a alf ia tba nartabop ofaa aagtaaart 
I asa iiUri bim to proMoata bis atncBss ia BMobamos, pkysiM, aaa 
la tbass ba bad awda saeb adraooas, tLit whan 8br 
r of Kataral Fbfioaopby in tba Uait andty of Ediabqiib* 
At iba oooMMoaanaat of tba wiatar of idBI, tba yooiif aafiaaar* imi 
BbmsH, was ifaetad to snp^, taiapovartty. tba vaoaaoy. and daiisarad a aaaa* 
plata eoaraa dTiaotaras on Batoral PbQoaopby to tba staoaats, wbo attantdad fa 
tmoanal nafabars tba prafactioas of ona »ach yonagar than tbamaahsa. F rnaa 
tbia tfaM fas aooraa as a nraotioal anginaeT beoama daoidadL la a faw y aata Tim 
aoooaadad Mr. Caird, of Graanocdi, as tba manafar of ona ol tba laryaat infaiMar- 
iny aatabUabmants ia SaotfacicL and tbara ba aoatfaned for soroa yaars. W ati dio 
w ramamkar Mr. tteoU BoataU's abla ootnniiiaioatiuas to tba Seottiab Sooia^ of 
Alia* of wbkb savarai of our Faar>Jtoala tq/ JKaafa bear raoord : and to os tbfar 
aabant pofata wars tba p r asa y a of a Ufa of activity and skilfal eutarpriM to ba 
dardimiifa in tba meiropokii of Knyfand, wfathar Mr. Sooit Bosaett ranorfd fa * 
tba ysMur 1844. 

luaunrbUa, tba practical man bad not nagfactad bki sofanca, bot bad widl 
MMlfad Ba dootrfaaa to tba maebaaioal aria. Ha baaasna a falp lwiiidar» and waa 
t&Mi lad to invaatifata tba fasrs by wUob watar oppoaas raaiatanoa to tba m&tim 
of fto affa a bodiaa ; ba subaaqnaatiy astabbabad tba pbaaonaMm fa ltfd«o> 
dsnamini loMsm as ** tba urava of braasfatioau*' and fa vanfad a nasr IbcM far 
■bfas^wbiab p o MeMa a tba qaabfa of tba iaaat rcaiataaoa, and onnbkb bafaondad 
lda**«mjqrfaMB*’ofeonatriioti^fatNdnoadfafapcaote BfaMb- 

rnaiila built on this system bara riaaa frona tba fonarr oaaal rata of taa arifaaan 
boor to tba biyb vakwitiaa of twahrOf aixtaaa, and irv sn t san ndfaf an bonf^ ▲ 
MMardr on tb«M discovanaa waa read by Mr. Baott BosscB bafaaa tba Boflii ‘ 
8o4fa«yaf£dfabtupbfal897. and obtsfaad for hiai tba farya Cfald Ifadal } wte 
btann afao alaatada VtOowr of tba Soefaty. and iwnmHataty plaoad v^ott tba 
CoonoiL Tan jaars latar ba wm alaoted a FeUow of tba floaiaty of Lon- 
~ Mambar Of tba laMBntfan of Cfatt Wajinaif. H# baa baai afao far 
jn an aativa mainber of tba British Ajaoofation tor tba Adranaamant af 

»«idfalM7,faaaa^imotioB nitb far John Mfaon. Mr. BaaM Hnfaitt 

oo nd n a t a d aa fanporlant aariai of opatiiiianfa oa Wnvaa, wlM at# laaaidi d fa 
tba B oaia fa *! Baporta. 

Hfa . Bomi Bnasail baa batn lony a va^ sAeunB aMMbsr of Um Boofafy of Artf t 
basBM far eoma tfasa its saera iar y, aadial84i wMona of a eoaunitlaa Mfotetad 
W tba Boidsty to ocysnfaa a Hattonal BfadbBfan of Woito of Ind oa ro d fart | 
far tl4a pnrpoaa Mr. Boott BumbU aifaaoribad monsy, and nava bia i 
aBbrla. bat wiibont anooaM. Of tbaaanraifaifaamirnoaadfanibabaaf' 
nirSfaiva. Maanwfala, (ha Prfaaa^jSbartTM ^IMd^of tba f 
ArBkwaa aornbafa of th ea ajBjr o a a adinjii } Mr. Soott Btiaaall and Ua a 
Ifhr. Jfannab FuBar and Mr. Hanry Oofa, paraavared fa tbair food war] _ 
W f a wnna n t would fa nowi^aMiat Umbi} and it wm not ontii ]JM|W|m« tba plan 
badbaan ao far matorad abnoat to a na n r a aaacaaa. that tba Prkiaa IFriilawt 
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MB. Jonx ffCOTT BUSSELL. 


t(x»k the euhjrct r>f the Orenf Exhibition under hi« own perwnal euperintendenee. 
To Mr. Hcott Ruimll niunt therefore W •warded the merit of bsTing been one of 
the three oriffin»toni of the Exhiliitkm of 1K51, He wm one of the two Secrelariee 
to the Uoyel Ommiiwuon rtrigirudlj named by Her Majeety in the comniiseion 
iMued Jan. 3, ; atul he nad, dunng the prerioua rix montha, planned and 

orjpmixed the prelimtuary arraogementa.* It la interentinf to trace tl»e nrecise 
ahare which Mr. HcoM Kaaaell had in thia great indoatrial diapUy ; for there ia 
a kindred —a •M»rt of family tie between the Great Exhibition of Ibiil, and the 
Great Eaatern 8team*ahip of iH&b. 

Gf the encrg}’ and ability of Mr. fieott Ruaaell at a lal»ourer in the great field 
of nieclianical acicnce during the laat quarter of a century, the reader may aatisfj 
hinu»elf l>y glancing through the aerien of Arcama n/' Sri rtu-r mod IVar-iSook 
JTacft for Inal pernid. He cotnbinea the ad«antagea of a mind well atored witn 
facta, and great iKiaer of reaaouing and coniiction. with urbane and gentle« 
manly niaiinor. Mr, bcott Huaaell married, in iK'tr, Harriette, second daughter 
of Hir Daniel Toler i>«l.on»c, Bart,, and of the Lady Harriette, daughter of the 
flrat Earl (»f riancnrly. 

The acciimpanying port mil haa lieen ably cngrared by Mote, from a photo- 
graph by klayal) and Son, Regent -at rt*et, 

« e afiail next ileacrdn* the moat I'oloaaal and iin|>ortant undertaking in which 
Mr. Hcott itufoeli hail been hitherto engaged, and ahich haa eatabliahcu hia fame 
aa the iiu»at adiuuccd t^hipbuildcr of the day — uan.ely, the ateam-ahip JLeriaiAaM. 


• Sec the Accouiil of the Great Kxhilntion iu the Extra Year-Book of Facitf 
IWil, by the EdU(.>i- uf the ]»reaeut Milume. 


CONTENTS. 
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^Urhaniral aniJ ilsfful^rts. 


THE “leviathan” HTEAM-HHIP. 

The origin and mechanical utrncturu of thi.M MtiijuMnlous ship can- 
not be l»etter de8cril>e<l than in tlic paj>er. read to tin* Mecimnical 
Section of the liritish As8<>cmtion* by her builder, JMr. John 
Scott llufwcll, wln» said : 

He WM n<*t, SB wiwt (renernllv nupponeil, sn *<bo<‘ut<* for Inrj;*' nhipi, bnt th* 
contrary; an<l it ira.^ tiie jKt uliarity oi the Great Kn»t^rti\ that nhe W5^ tlie flitialleBt 
■hip lliiif eoulcl be built capable oi'd(nti|{ the work which nhe waB intended to p«r- 
fi.>nn. It h«ul been found that a BteanoBhip could not be pn>fUably workwl which 
w»a of a loan nize than a ton to a mile of the voya|;e nhe wan to perforin, carrying 
her own coal. The royage to Australia and bat'k wa^ nuleB. The burthen 

of the Great JCofferw, according to this principle, ought to be2;),(>»K» tons, whereas 
her actual tonnage was only 22,tMS). Ur. llrunel lir»t started the idea of building 
a vessel capable of perfortuing the voyaj^e to India or Australia and bai’k, and the 
result of hm sugpi*iHion was the great ship now fast approaching completion. 

Mr. KuBsell then stated that the Great Kaetern, as lar as her line* were con- 
cerned, was a child of the Mechanical fcleetion of the British AssiK-intvon. It was 
formed on the Wave principle, which, at the former meeting of the Aiiao(.-iatiati 
in Dublin, twenty-two yean ago, be had tint proixiunded, which, after a careful 
investigation by a Coiniuiltee of the Association, Mil l>een found to be the right 
principle, and was now uoiversaliv adopted. When a vessel wss about t4i be built, 
intenaed to attain a certain speed, Irom ten miles an Inmr upwards, reference to 
the table of the wave principle informed them of the length which the liowa and 
stern must l>e, and of the jn'ciiliarity of construction necessary in order to pro- 
cure the desired result. Aia'ording to this principle it was neciwsary, in order to 
acquire the speed which this vessel was to attain, that the length of her bow 
should be 33t>, the length of her stern 'UM, of the midship 120, which with 10 feel 
for the screw-propeller, gave an entire length of feet. He showed that, while 
increasing the carrying or paying jxiwer of the ship to an immen«e extent, its 
mode of construction was such that the ineremat* in the resistance of the water 
was in a much lower ratio, so that the vesael, notwithstanding its enormous 
size, could l>e worked as economically aa a smaller one. 

He next entered into a detailed descriptnin of the various improvemetits 
which he had introduced into the building of iron vessels, which were at first 
constructed in close imitation of the im^el of wixiden ships with cumbrooa 
timber frames, which gave no strength, but entailed great expense. He could 
not Mways build ships ui>on the improved principles, bi^ause toners insisted on 
having them made m the old-fashioned way. All improvement*, which Mr. 
Bcott Ruasdl detailed at great length, were introduced into the Great Kaetern, 
together with the cellular system, which IumI l>een so succesefully applied in the 
ctmst ruction of the Britannia Bndge, and which presented the grestent amount 
of strength that could possibly be procured against any t ruvhing or resistance 


* At the Annual Meeting held in Dublin, in August and Sejitember, 1857. 
t Subsequently the uaxue of the ship was changed to the Letiathav. 
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thf mieht fccriflcDtallv enrounlrr. In fact, (brrr wa* nnfhing nrir in (he ainKv 
turf of thia ahip, *M\f tho tt llulnr aratnii, *> the unncipic* appiic^i in her coo- 
•tmrtujn liad hr«*n rcp<*nt«Nllv and fuHy «» «rbk‘h ffbouid 

Iw adopted in llic* Kuildin;; <*f iron iihip*, at; that thr Gf eoi Kustern prt*«mt«d Ike 
oomnined remili tifaound M-noir.' and tticr ix*«l iirsctica) eij[ven<*nce. Air, Kn»«4sll 
oonrludfd hr tiiat the xeaw'I would *«• projK'llrd br a iorew and two 

p*ddl«w, uivitiK lifT a noinmHl h<»n*a-po«crof 25*.a>. lie wiahed he could tell them 
the at which the Gircaf iHuBtern would {^o, liut thjh »<‘crct fur the preaeut 

wa* only for the t>wncrft, 

Mr. Fnirlmirn cxprcoswl hia approval of the principle on which 
the vewtiel hiwl l^een conatructod ; and he lK.lie\eJ that it would bo 
Muct'e«Kful, and realize nil the expectation* tliat had been formed 
of it. ♦ 

In the Kpriri)^ of l:i«t year, the irreat Khi[> had f*o far apjtroached 
coinjdctloii UH to in* exhihili'd U* the public ; and it wa« upon the 
occaHiou <jf Mr. Sc >11 KusseirK name i>eing mentioned in the Times 
©xclunively in connt xi<;ti w ith the «hij>, that he addressed a letter to 
tlie above jourii'd, in whii h, ^^ilh an horuiurable regard to the righUi 
of othci*s who linve l.irtrtly t'hartMl in the merits or rea{K>nsihilities 
of the undertiiking, Mr. IIuh.mcII communicated the following 
facts : 

*’ My share of the meril und rc«jM>nMl>iljty is that of liuilder of the ship f«»r 
the Ewilcrn Htcam Nsvii^Mtion Company, 1 <lf«:t:ncd her lines and coim true ted 
the mm hull of the skip, and win rc»jM*nsihle for her merit* or ■* » piece* 

ofuaval wrehitecture. I um etpially re*|HmNiMe for the puddle-w bwl enpnc* of 
lOtX) horse-power, by winch she i* to W proj^elled. 

** But M***«trs Janies Wsft and Co., the emment enpueers ofSoho, have the en- 
tire merit of tbed«*«i^ni nnd cfuistruction of the engines of ljun horse-power 
which are to propel t he s 

*• It is. however, to the Company’s engineer, Mr. I. K. Brunei, that the origi- 
tml eoucetdion is due of building a stewm-ship Urge enough to cwrrr cosis suffi. 
eieot for lull steaming on the longest voyage. He, at theontnet, and long liefore 
it hod assumed a tner(*ai) tile form, commuiiicsterl Ins tiew* tr) me, and ] have 
partidi|E>ated in the cojitnvance of the l»e«t means to curry them into practical 
•tfect. I think, further, that the ides <»f using two sets of enpnes and two prtw 
}iellers is original, and was his invention, it wo* his idea also to introduce a 
cellular construction like that st the toj> and iMittom of the Britanuia-bridge into 
the constnielion of the great ship. If wrill be seen that thcoe are the main 
ehoroctcnsticti which distinguish this from otlier ships, and these are Mr. Brunei’s. 
Her hues and her structure in other reajiecls are identicwl with thooe of iny other 
aliips, which are constructed like this <ui a principle of niv own, which I hare 
•ystematicolly corrietl out during the lost twenty year*, ami which is commonly 
rolled the ' wave' principle. In other respects, also, her materials are put toge- 
ther in the msmner uauwl in my other ship*. 

I think, too, there ore other* whose names and service* in this matter the 
uublic should not forget whenever the great ship is mentioned. Hie mercantile 
oiiBicultyr appeared at the outset — and this has proved itself since — to lie quite a« 
grrml os the miH'hanicsU difficulty of the undertaking. Ro unusual on enterprise 
eooid not hare lunm carried out without oluht y, enterprise, and prudence, to the 
credit of which the board <if directors, representeo l;y* their chairman, Mr. 
U. T. Hope, and their seen'tory, Mr. John Totes, ore entitled in a high degree, 
▲nd there was one of them who bwe the burden and heat of the day, and at the 
tmteet of this undertaking was one of its most able and zealous supporters, the 
Inte Mr. Ckorle* Geach. I think I stn justified in saving that without him it 
Would never, os a mercantile sx^oufaUion, have lieeu unilertakeu by many of thoM 


• A notice of the ship, c unmunicated by Mr. Scott Eusoell to the British 

Asaociation, in 18»4, w ill I e f >and in the T*ar^Book of jFoet*, pp. 60 — 62; 

and « previous notice at i>p, 37 and Sd of the aame Yoar^Book. 
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«rbo Imv* nndnrtakcn H ; thnt on hi« nUI nnd m»n? of m nr«>MiM7, mtd 

Mrtninlj rdioit nuiinlT for Ui« •uoc^Mful kwar of Ui« utulartnkiinic, tutd 

thftt bin untuudlj dc«tA maiennUy incrrtMNKl tbr diincnlUr* of tbat 
both to thr dirrctom nntl l« thr oonutnwHor of thr nhip. Lot not, tkortiforo, hint 
•iMirr of na? roorit that miir boloiir t<> tbo nndortakinfr br for|{otton. 

In ron^naion, ponmt i»r to add that mr abarr o( tbr merit and reapntMritjilitT 
end* with the cooatrui tion of tin) hull and of thr paddle>alkerl enffiuea, wbH'h 
have now (April) been ncarlr coroolrted 1 >t niy a>>aiHtant«, Mr. l>tokMm and Mr. 
Ilejiaorth. The launrhuip of the Miip, the riptring nod maatiuf; ofthe abip, her 
rihina and her outfit, are not mine, but are eief-uied entirely under Mr. Brunei, 
Captain llamaon, and the other otHcera of the Conijiany." 

The Lrriathan i« of nearly five times the tonnajj^ of the Urged 
ahip hitherto built in the world ; and is ca|>ablo of atowing at one 
time sufficient fuel to carry her round tlie world, and thus avoid the 
neccasity of atoppiug at the inteniie<liate stations usually rosortotl to 
\»y steam -propelled vessels tnaking long voyagOK, where the high 
price of coals, and t!ie dtlay attending tlieir shipment, have hitherto 
been found to be the great drawbacks on making colonial stcaiu-sbijis 
remunerative to tlreir ouihth. IIjc building of the vtmstd was com- 
menced on May 1, • at Millwall, fnmi lines laid down hy Mr. 

Scott IfuRsell, and was so far eoin|deted as to be prepare<l for laii^ob- 
Ing by November, 1S57. 

The folloa’ing are the relative dimensions of tlie Leriathnn and 


Ijw^e stcam-ihips : — 

l.rnprth. Breadth. 

Great B'estera, ISS« (ftmt Atlsntie steamer) . . . SKW dfi 

Great Britain, 1H44 (tiret (K-eaii Rcrew-Hteanu r) . . 822 61 

Hmiolaya, IHM rcrew-hteanier) 370 4i 

Peraia, 1M5(1 (larrfmt pa<Wlf'-at< am< r) 3W> 46 

]>uke of Welliftjpt on, ih^T) (largest war>steamer) . , 240 #10 

Leviathan, 6m) b3 


The hull of the L€riathan is built entirely of iron, and is CD2 feet 
in length over all ; C8fi feet l>etween the |>erj>cndiculani ] K3 feet 
beam, and 58 feet depth of liold. Slie is divided transversely into 
ten separate oomisirtinents of CO feet each, rendeaerl perfectly water- 
tight by bulklieads, Imvirrg no opening whatever lower than the 
second deck, whilst two longitudinal walla of iron, 86 feet apart, 
traverse 350 feet of tlie length of the ship. Rlie has no external 
keel : the true keelson, an iroo plate 2 feet wide, and 1 inch thick, 

• In the Builder of lhi» year a comparwon made l>etwB<?n tlic big ahip and 
the houses in TaviaUtek-Hquare ilmt gave the general publie any notioa cjf 
its enomic^OR sue and capacity. It consiata of more than iO,0(S) plates put toge- 
ther with 3,000,000 of rirets. The decks and iron walls form it into aliout 80 
enomuioa boxes. Aocordiog to a publial^ statement, its fonr paddle-engines 
are to give a nominal force of 6u00 korse-power, and the acrew-prepeller oflWtX) 
— 11,600 borae-power in the whole ! The engines, when in full werk. will swalkjw 
up 2^ tons of coal each day ; yet the cellar is Urge enougli^ bold a supply for 
a voyage to Anatraiia and Wk ! Why, the iron shaft to cotmect the proj^Uer 
with the en^e is three times as long aa a good ten-rooened bouse le nigh — 
'namely, lOO feet — and each wheel is 66 feet in dtameiet. Just imagiae thia 
enormous work, the conception of Brunei and the production of Sc-ott Bussell, 
completelr fitted up with every neoeaaary of life, and dashing across the ocean 
with 4400 human brnnipi on board, at a eontinuoua apei^ and with an ease never 
1>efore attained (and this it is confidently anticipated will be the caae), and you 
win hare before you the most extraormiiary result of engineering science and 
oonstruciire ddll that the world has yet seen. 
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nmi Uia sntuv length from item to stem, and from it the frame of 
ibe idiin is raised. The bottom and sides, asoendiog from this, are 
made of plates three-quarters of an inch ihidt, and 2 feet 10 inches 
spAoe iotenrenes between the outer and the inner skin of the ship, 
t^ieh is carried throughout her to the height of her deepest water-line, 
and is made of pistes of similar thickness to those n^ in the outer 
hull. Between ibis double skin, at intenrals of 6 feet, run hori- 
aontsl webs of iron i»late8, which materially increase the powers of 
resistance of the inner and outer walls of the ship, and giving, in 
the event of the outer skin being pierced, additional safety to the 
vesseL Again, should the ship require ballast st any time, 2500 
tons of water can be admitted into the spaces before mentioned. 
Besides the principal bulkheads, there are in each compartment 
second intermediato bulkheads, forming coal bunkers, which can, on 
an emergency, be closed. Tiiere are no openings under the deep 
water-line, through the principal bulkheads, except two continuous 
tunnels, tlirough one of which the steam- pipes pass, so constructed 
as to remain closed, tlie o(>ening of them being the exception. The 
floor of the ship is perfectly flat, the top of the keelson being rivetted 
to the skin of the inner vessel ; the up))er deck is similar in con- 
struction to the lower part, cellular, and formed of half- inch iron 
plates, which run the entire length of the ship ; this deck rum 
flush and clear from stem to stem, for a brtwulth of about 20 feet on 
either side, affording magnifleent promeiuuJes for the passengers, 
the circuit of this part of the ship being upwards of a (quarter of a 
mile. I'ids deck is pUnno<l to be of such strength, tliat, if su|>ported 
on its extremities, it would sustain the entire weight of the ship. 
Upwards of ten thoiuwnd tons of iron plates have been used in the oon- 
•tmetionof the hull, and 3,000,000 rivets in sf?curiug them together. 

As Imfore mentioned, the Lrt'iatkan will he propelled by both 
paddles and screw. The patldle-engines have been manufactured by 
HeMrs. Soott Uussell and Co., and are of the nominal power (Sf 
1000 bones : they cemsist of 4 oscillating cylinders of 74 inches 
diaiiiet<»‘ of bore, 14 feet stroke, and each weighing 28 tons. Their 
motive power is supplied by 4 boilers, each having 10 furnaces ; 
both engines and boilers are made on the disconnecting principle, 
and can be used jointly or se^uirately. The paddle-wheels arc 58 feet 
in diameter, with 13 feet floats, w hich is considerably wider than 
the oiroui at Astley's. The screw'- engines arc by Messrs. James 
Watt and Co., of Birmingham, and consist of 4 direct acting cylin- 
dert, of 84 inches diameter of.boro, with a stroke of 4 feet, each 
cylinder weighing 80 tons, with a total nominal power of 1600 horses ; 
6 boUers, fed by 12 furnaces each, supply the steam ; tlie.weight of 
these Migines alone is 500 tons, llie torew- propeller is 24 feet in 
diameter, ai^ 87 feet pitch : it weighs 60 tons, has 4 blades, and is 
connected with the en^nes by a shAft 160 feet long, and weighing 
upwards of 60 t<His ; it wris forged at the works of Messrs. Mare, 
at Biaokwall, by Mr. Hardy. She is also fitted with several auxi- 
liary engines, for hoisting sails, working the screw when discon- 
nected the larger engines^ anchoring, weighmg, Ac. Ac. 
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Tbe registefed cftpMitj of Uie rmmU it 18,600 toot, MiitMtod 
burtlMii S3, 000 tout. »nd ib« is expected to Achieve a speed of eighteen 
xnilet per hour. i^M» it oontinieted to afford aooommodaii^ for 
800 firt^ 2000 teoond, and 1200 third*cUtt pattengert, who will be 
located in the oentral divitioni of tbe thip, oompletely itolated ihun 
tbe machinery by a tirongly arched roof of iron, above which, and 
below the lowest saloon dwk, the coals will be stowed, preventing 
all sound from reaching the passengers above ; abaft of the paddle 
wheels she will carry two small screw steam-vessels, of 100 foet 
long, and 70 tons burthen, and about twenty large life boats ; in ad* 
dition, she will be furnished with ten of Troti&au's patent anohon, 
w^bich, with their stocks, will weigh nearly 60 tons, and require 800 
fathoms of chain cable, weighing nearly 100 tons ; the capstans aud 
warjj weigh 100 tons — making total weight of her anolioring ap- 

nliances upwards of 260 tons. The comisuNM^s will be placed at a 
height of 24 feet above the deck, on a stagipg ujntn the miaen mast. 
Gas will be manufactured on board, and laid on to all parts of the 
shin, and she will also carry the electric light. 

The probable weight of the Leviathan in tons — without the crew, 
the passengers, the provisions, the personal eilects, the water, or the 


coals — is estimated thus : 

Tons. 

Iron hull of the ship 7310 

Timber-work, ftttlnfs, Ac. ... 1670 

Masts, rinlnic. and sails 06M 

Anchors, chains, Ac SOO 

l*addleH*n(rines 5 IS 

Boders for ditto (empty) SOS 

Screw -engtaes 007 

Boilers for ditto (empt)) 363 

Paddle-wheels IH5 

Paddle-boxes and sponsoiis 360 

Screw-shaft and beiu-iugs 103 

Screw-propeller 37 

Total , . U,H» 


With the full complement of everything intended by her owners, 
this stupendous floating fabric, on a voyage to Australia, would 
wei^h little short of 30,000 tons. 

Next came the Launching of the 12,000 iona. If launched end- 
wise, as usual, “this,” said Mr. Brunei, “would have invedved 
raising the fore part of the keel, or the forefoot, about 40 feet in 
tlie air, and the forecastle would have been nearly 100 feet from 
the ground ; tbe whole vessel would have been, on an average, 
22 feet higher than if built on an even keek 

“ The inconvenience and cost of building at such | great height 
above ground may easily be imagined besides, “ the angle required 
for the inclined plane to ensure the vessel moving by gravity being, 
lay 1 in 14, or even if diminiabed by improved construction in ways 
to 1 in 25, is such, that the end first immersed would become water- 
borne, or would require a very great depth of water before tbe foie 
part of tbe ship would even reach tbe water’s edge.” 

The water being too shallowi tbe vessel too long, and the stream too 
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mnom forkmiohhi|«dwiM» Mr. Brand rranlradto tdofyi tiMnordij 
of t>rMi4i«td« Oft. 11)0 lottgth of tbo rofoel being mn^ with the 
eouree of Uio river, nnd el^t SOO feet bejoixl the lioe of k >w« w e te r 
maHL, the ahip had to bo tlid down ihb dwtanoo before touehing 
water ; for the Uonohiog had to be ofEected while the tide waa flow- 
ing out, inetcad of the Lour of high>water, a« te the uaoal manner. 
Hence the ninddj etiand or beach had to be prepared for the toppori 
of the enornxma maw of 20 or 30 nitUiona fiouodn' weight. To 
oflbct thin were built by Mewra. Treadwell, of Glooceater, two 
laanobwaye—eadi a quadrangular pUtform, 300 feet long by 200 
feet wide, and the diataoce h^ween tlie two wayi betng 1 20 feet 
Each waa conatnicted of ettormoua piiee of timber, fome drivra to 
a depth of 30 feet, and on theac pil^ were bolted balks of timber 
one over another, longitudinal and tranaversal. Each way inclined 
gently frcnn the aliip to the water, at a slope of about 1 in 12 ; 
oonsec|uentiy tlie upper end was 25 feet higher than the lower, 
which inolinalion was to give descensive power to the ship. The ^ 
floor of tiinhcm w'ns ctuvei^ with concrete, and on it were jjlaced 
railaray irons, of the same form as those of the Great Weatem 
Hailway ; they w*ere placed 18 inches apart firom end to end of the 
launchways, each liaving about So line* of parallel rail. 

To adapt the ship to tliis novel railway, under the vessel were 
built two eiiomious timber cnidlft, corresponding in poattUm with 
the two launchways : Uiat ia, one between the head and the mid- 
•hip, and one between the mniship and the stern — 220 feet from 
centre to centre of the cradles. The bottom of each cradle con- 
sisted of a surface al>out 120 feet by 80, indined to the horison at 
the same angle as the upper surface of ti>e launefawrays — that is, 1 in 
12 ; and the rest consist^ of a solid mass of timber, cloaely packed 
around and under the hull. Tlie bottom of each cradle was shod 
with long plates of iron with rounfled edges, and their lower sur- 
iaoet ground smooth, so as to avoid scraping the metal of the rails 
during the descent. Thus, instead of wood sliding U{>on wood, as 
in ordinary launches, the L^iathan had to slide iron upon Iron, the 
plates being at right angles with the bars. The envies, though 
close to Uje hull, w'cre totally distinct from it ; it rested on them, 
but was not fastened to them. 

To provide against too great a spee<l. or too little, Mr. Brunri 
ftonstruoted two powerful drums, to u^oh the cradles were attached 
bv cast-iron s^ves or pulleys, weighing 5 ions each. One 
sheave was fastened to eacli cradle, ai^ wrougbViron chain- 
cables of the largest size connected these with two oUier sheaves, 
each of which was secured to the drum, which payed ont the chain. 
The shi^ was that of an ordinary reel, the aide of which was formed 
by beams of timber and strips of wremght-iron bound togeUier so as 
to form a dram about 20 feet long and 9 feet in diameter. At ea^ 
end of the cylinder were the wheels of the drum or dieos, 16 feet in 
diameter, ea^ of eolid iron, and weighing upwards of 20 tons, eo 
that the weight of each drum was more than 60 tone in all. The 
ftzle of the disc was set in a frame of iron, while aroand its outer 
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«dgfi fiMMi a btiid of wrooghViron to work in tbo mnnnor of a 
fHction oluldi or broak. Tki«, with tho aid of atroog iron lerotii 
9X> feai long, brought anch a preaaart to bear upon the diaca of the 
dniw aa to lower ita rate of reroliitiona, nr eniirelj atop them in 
cane of the chain being payed out too faat. Ihe druma were eet in a 
•olid bed of wood, formeil upon piiea. Tkia waa bouud together 
with iron, and atrong ah<wea paaaed from the cube of ptlea to ti»e brd 
of piiea on which ^e laQmming-wuYa were built. One of tbeae 
druma waa built opposite each cradle — the chains used between 
them and the cradlea being the chain cables U>e great ship itself, 
which are 2| inchea in diameter, or al>out 5() lb. the^k. 

To atari the cradles in motion, powerful Ayr/rcrslic ro art were uaed, 
whiidi were capable of acting eo aa to push them about 3 feet forwardt. 
If more force than this were neoeaaary, it w.*ui provided for by three 
means : — A ttrrmji^ cable was passed round the extremity of the 
abaft of the Arcbiinedean screw at ilie aftt'r part of the ship, carried 
out into the mkist of the river, pANsed round a block in a lighter 
firmly moored, and brought l>ack i^ptin to tlio shore, where a small 
atationarv sieam'eDgine waa placed to haul it in, and bring any 
reasonable arnouiit of pressure to War w}>e»ri it. Another ateam- 
efigine and similar aj^ratus was asc<l for a cable fimdy ftxwl to the 
bow of the ship. Lastly, cables were fastened to the middle of the 
•hip, and earned out to four lighters moortd in mid river, witli 
mechanical aptmratus on l>oard them, well manned, to drag the 
centre of tl»c sliip forward if iiccesaaiy*. Knch of these four lignteni 
was capable of applying a straiu of 60 tons. Two lighters were 
also moored at llte stem and two at the stem of the vessel. The 
chains passing from the ship to tbeae latter were returnid again on 
shore, so aa to be worked with a double purcliase. Smalt aiationary 
engines on land were used to haul in these, and made the whole 
force available to pull the vessel off the shore upwards of tiOO ions. 
The hydraulic rams that were to start’’ her, gave, at the forwmd 
«n^, a pressure of COO tons ; the one at the stem, a pressure of 
1000 tons. 

The first attempt to launch the ship was made on Kov. 3, in the 
presence of^ it is stated, 100,000 n>ectatora. Alter Miss Hope, the sc* 
complished daughter of Mr. H. T. Hom (the chairman of the Great 
Eaiirtem Steam Navigation Company), had, witli due ceremony, named 
the vcesel the Leviathan^ the launching operations oomtaenoed. 

A load united shout was heard, and the head of tbs rrssel slid ouietbr sjmI 
essilj sotae UtUe distsiice down the wrayt. Scarcely had thia motion caaaad 
when the ship quirered fhmi stem to sieni, and it* after part followed the lead 
of the head wrtth a cnadine craah, and a soUen roar, and m two asconda it had 
(riiqppad auddsnlr 0 met ' w- * 

nos of the windtaaaea burled some unfortniuUs men in the air. 
of men at the oppoaHe windkaa, with redoubled efforts, polled up the 12,000 tons, 
Mkovins down an inefins of] in 12 at the rale of 0 feet in two see(mds>~ths anddsa 
shock beinf Ml tfarooghowt ita len^ and breadth. The enfiiiM atoppsd, sad 
the iainrwd men w'ere picked np bv their ftlloW'Woirkmcn, and esmsd to the 
Bsareat hospital : two of the poor fiDonm died. 

An boor Mjpaed, and then the operation waa afain carried on ; but in a abort 
ihaa one of tbs dmsslafKkaioa aospped nader extessae tsaaioo, the hydrsnho 
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p r — l u re pnmp fot oat of order, and Mr. Bmnel. rmj reiaotentl^. ordered the 
operetione to W Mupended. 

The eecond Imuttcbing otiempi wm made rm Boeember IS. when the ebot* 
tnente of the pile*, agsttiNt which the bMes of the hydUMtlle resM reeled, gere 
w *7 U> • greet eit«mt, end *t l*«t in tome pUoe* broke entiiol;. eod the work 
wetegwin soi^iided. 

The third »tteropt wst m»de on November t8, when the Lfviitikmm wm fee* 
dtwllv lowered down (be buuckiiif>w*j* tome 25 feet in • slow mkI betuitirallj' 
refttler manner. 

The fourth attempt was made on November 30, but had agnia to be •uqpeodedf 
owing to the burating of one of the hydraulic ram*. 

On December 3 (the mm* l>eing repaired), the lanaching wa* reooininenced. 
and the thip ■bpfHHl eurblenly away fVuni the ram*, glkUng down 6 feet 7 inehea 
with very bttle noi*e, at the rate of eix inebe* in a mreond. On the 4th of 
December the »hip completely quitted every jmrt the old ftmudationa on 
which ahe wa* built, and the entire of her va*t bulk rested on the new launching, 
vray* alone. On thi* day the Xeeiatkaa nmved again directly the preaaure was 
anplicrl, and SI feet were made by drop* of 6 to 13 inebe* each time. The 
aiVem<Km'* tide placed ainiut four icct of water under her keel, which had the 
effet'l of lightening the way* of alnmi l&(*>ton« of her dead weight. But it now 
l»ecaitio almost impo*«ib|e to make the veaael move at all, ana in the eSbrt* to 
do ao, hydraulic ranni, windlasMes, and chain* were broken in sncceMton, tiB 
acarcely anything of tlu‘ apparatu* wa* leA to continue work, without produmng 
the nlighteet efl'eot in the way of moviug the veaael. Afterward*, a trimng move- 
ment of three inche* wa* firougbt about, when the ve»»el appeared to vredge 
beiwelf a* firm a* a mountain. 

The /jcciatAam ha<l reached the reduced gradient, and this exerciaed a retard- 
ing inAuence : the iron cnulle* and the railway metals of the “ way*” were oon- 
siaerabl v rusted, and the resutani'e of iron against iron wa* oaloulated at 44 per 
cent, still the *hip was moved 94 inches by « euddm start. The hydraulic 
rams were then taxed to the very utmost, and at the sides of one of them 10 
inches in diameter the water wa* forceii thnmgh the ^Mires of the solid iron like 
a thin dew, until the a hole cyhnder ripped frtim too to bottom with s noise like 
a dull under-grouml exulosiuu. At the same time tne dmm of the windla** waa 
alao crushed. At lengtti, a movement of 9 inches wa* gained ; but two of the 
rami were then broken, and the launt'h was once more given up. With all thia 
atrain, for a month, the ship did not show the dcAection of a hiur’s breadth, but 
*' with her 17,000 ton* of dead weight, had *t(M>d through it, all erect on her two 
pigtnr percbe*, with her keel as straight a* a line." 

At last. succaM came. On Jan. 2, 1'tS't, 31 hydraulic rams were placed— 11 
agmnat the aft, aud 10 against the fore cnullc of the ship ; the launch wa* re- 
•umed, but, by an accident, the laurge with it* windlaase* and gear waa wuak. 
Ncvertheleas, on Januan' 8th, the accumulated strength wus brought to bear, 
Md the XevwfMua ground slowly down the lauitching-wsys at the rate of aa iaek 
- ^ eiiaa<rs; ahe again took to short slip* from 21 inches to 5 indie* 

in length ; hut the iron drum of the windlasa was now crushed. 

On the 7th, the operations were resumed. The ram* were all put aimnl- 
taneously in movement, and the ship wn* now oom|4eteiy under control ; aJto 
made daily, without the slightest m'cidcnt, 20 feet or more ; and on January 
IStb, a l»oat wa* rowed all round the Leviatkan, the water on the inside of the 
ways sufficing to Aoat over ail. On January 14lh, the ship was uuahed down 
the way* to the full extent she wa* required to go ^fore the final launch, fixed 
fbr the spring tides of the 29th or 3ttth January. All the preliminary operations 
were therefbivi complete. 

Hmm interegting details have been abridged from the 
Timef — ** Leriathan Number.*’ The most faithful pentraiU of the 
ahip vet produced (in the opinion of Mr. Soott RuaseU, the builder), 
are tooeein the JUmfraled Londwt AVir#, drawn by £dwin Weedon, 
and en^ved by F. J. Smyth© ; the artiits al»o of the Vignette 
in the title-page of the present volume. 

THE IlfBTTrUTIOK OF CIVIL 

The Annual General Meeting was held on Dec. 15. The Hqiort 
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gif the Council for the pest sssskm, which wit rend, steted that the 
Indten muttnpr had, for the motnent, interrupted the progress of 
uablic works in that country, whilst the monetary crisis throughout 
Europe and in the United Btates had arrested nearly all proft«SAional 
oooupatkMi. Under these cireumtcances there were, comparatirely. 
but lew ev«iU to notice. Allusion was, however, made to sevei^ 
undertakings which liad occupied the attention of civil engineers 
during the preceding twelve months inoludinj^ the unfortunate 
fsilure in tiie attempt to lay the submarine electric telegraph cable 
between this country and the United States ; and the hope was ex* 
pressed that this daring enterprise would be completed next voar. 

Meanwhile the electric cables between Cagliari and Malta, and 
between Malta and Corfu, had been successfully submerged, in s^te 
of the great depths of the channels, and thus another oonsiderable 
stejf) towards shortening the [Kiriod of cominunioating lietweeu Great 
Britain and her Indian (lossessionM had been acoompTisbed. 

Another groat work was the Lrriathan steam- ship, constructed br 
Mr. Scott Kussel) Inst. C.E.h under the direction of Mr. Hrunel, 
V.P., which, l>eing now within reach of the water, there was good 
reason to believe, would be safely floated off the '^ways" during the 
next high tides. 

It was stated tliat, during the vacation, it liad been detemiinnl to 
recognise the sen'ices of Mr. Charles Manby (as the Secretary 
during eighteen years) to the Institution, by Uio presentation of a 
testimoiii^. The proposition was eagerly received, and such an 
amount was promptly subscribed as enabled the Committee to 
devote a portion to the purcliase of a clock and {lair of candelabra, 
which, witli a cheque for two thousand pounds, were presented to 
Mr. Manby by tlie President, in the presence of the inemliors, In 
tlie Theatre of the Institution. In returning thanks for this mark 
of ^ndship and gixKl will, Mr. Manby requested permission to 
devote some portion of the amount to the establishment of sn 
annual premium, with which he l>egged that his name might be 
associated. He bad accordingly tiansferred to the Institution the 
sum of two hundred [wuuds, in 5 |:>er cent, debentures, the in* 
terest of which (10^ per annum) it wws pro{K)sed to award to the 
authors 'of papers read at the meeting, to Ije denominated the 
“Manby Premium.” 

The thanks of the Institution were unanimously voted to the 
Preeideiit, Vice-Presidents, and <Hhcr mfinbers and astiociates of 
Council ; to the auditors and scrutineers, for their services. A 
special vote of thanks was accorded to Mr. C. Manby, Secretary, 
for the manner in which he bad p^urmed the duti<,|f of bis office, 
his constant attention to the individual wishes of the members, 
and for his liberal donation to form a fund for an Annual Premium. 


TBX MAKOHBSTXB ABT TKXASUBKS KXBTBITIOIT BUlLDIXa. 

The sheme of bolding an Exhibition of Art Treasures at Han* 
cbeeter, in 1857, originated with Mr. Peter Cunnind^iam, F.S.A., 
and Mr. J. C. Deane, by whom it was submitted to a private 
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■•flting btkl «ttb« Town Hall, OQ Um S6Ui Maroli, whan ii waa 
onanlwM maly ag r aa d tliai (bo pfx>poaal oboukl bo oaniod into exooo- 
lion, and a ynarantoo lund, amaantinw to 70,0001., wa« immodiatoly 
onlonKi open. Old Traill wao obooen no Ibo oHe. Tho pbuia 
OMst in by Moaon. 0. D. Yoong and Co., London, woro » 9 oopted 
w^ aomo modificatiooi. Tbaae plana wore for a apaciona building isf 
iron, wood, and gtaao (wtiit facade of rod and yeliow bridi), tbe 
doa^ boiog by Mr. William Dredge, C.£., wim> was acting aa 
engineer for Mtamra. Young and Co., and who likewiao aupermtended 
iia oreotion. Tbe fa^ado waa deaigtiod by Mr. Kdward Salomons, 
arcluteot to tbe Kaooutive Committee. 

On tbe 18tb of August, tbe brat base of a column waa bud by 
Hr. Fairbaim. From thia time tbe work proceeded with great 
daapatch, and during tbe brat week after the base wm laki, not leas 
Iban 12(^ tooa of material were placed on tlie ground. Alto^her, 
not lorn tluui 1400 tona of iron, and 125,000 cubic feel of timber, 
and 2,500,000 bridta, were used in the conatruction of tlie building. 
Hie building waa nearly bniabed by tbe 1 8tb of February last. 

We quote tbe following brief deacription from the Butldcr : 

Tbe building itaelf is, in external form (diareg^^iDg gome pro- 
jecting buildings at each end), a parallelogram, uf about 3^ square# 
of ita width ; that U, it is three and a half timea aa long as it ia 
broad. Tlie exact dimensions of the square are 650 feet in length, 
and 200 feet in width. But ita leiigtli ia increaeed by tbe two pro- 
jecting poriiona of tbe east £a 9 ade, flanking the grand entrance ; 
and at (he other end by the fartliest rooms of the water-colour gal- 
lery. Each of ibeae buildings adds 24 foet to tbe entire length 
of tbe whole, so tliat the extreme length from end wall to end wall 
ia 704 feet. The east facade ia composed of — palace, 200 feet ; 
railway corridor, 150 feet ; and offices, 00 feet ; in all presenting a 
brunt 446 feet in length. Hie entrance front, which abowa three 
large arches, ia of cream-colour bricks, with red brick dressings and 
paneb ; Uie face of tbe arches themaeivea, filled in with glaaa, are of 
wood, painted creara-oolour and red. It b not very handsome, 
but squat and ugly. 

Tbe internal form, so far aa it can be seen at once-^say from tbe 
oentre of the tranaefH— b that of tbe Latin cross, but reversed as to 
the cardinal ]>oiuU of the extremities ; the upper end or summit of 
tbe cress beiug ^ west end. 

The dimenaiona of the principal divisioDa of the bcdkling are tba 
foUowing: — 


Feet. 

Length of rat haU 

Krtreme widUi oflull 

Length of north and eouth tnuu«i;>ts IDO 

TH^of lrww eg t e 10* 

Lei^ of each innge of pktiaregalbriee . 4SZ 

Whiih of eseh raa^ of ditto 

Lf»ifthafwator«ohHirgaUei 7 MO 

Wl^sTdltto 1* 

Leoi^ of Msallar ditto 10* 

Wi^ordfctto 1* 
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r 1 09iiMm4kiii win be vedenieod bj deaciibing e. 
^ the mem neii of tbe boUdieg. The ecnifel pcatMe 
will be the Gieei Hell, 104 feet eoroee ; thii ie divided 


of the ooopled eolttmoe, end riMtng in e eetnicirclo to the height of 
56 feet 6 inohee et the erown, tl^ spen being 56 feet ecroee. The 
two Mm eie eech epenned by e hipj^ roof of 24 feet ecrom. On 
eneh etde of the Greet Hell ere picture gelleiies of the width of 
46 feet, covered by e eemtcircoler roof, the principals of whioh ere 
trussed by tie- rods end struts. The height of the crown of the 
roofs to the picture g&llertes is 50 feet 6 inches. The height of the 
cowled c<darans in the Orest Hsil is 26 feet 6 inches. 

Itiqs Hr, the oonstmoitve details of ths Building. 

We shall not be expected to deeoribe the ini^or of this rest 
Pelaoe of Ar^ or its treasures. The walls of the nave held the 
British portrait pdJery, 887 pictures ; the galleries on the south side 
ConteiuM the works ^ the ancient roasteni, arranged by Mr. Bcbarf, 
lOdS in number ; and tbe galleries on the north side, paintings by 
modem masters, the Engitidi school, about 600 in numb^. 

Tbe Manchester Palace was of>eued 8lay 5, bv Prince Albert, with 
a oereuKHctiel imitative of that of the Great Exhibition inauguration 
in 1851. The collection was vistied by tbe Queen on June 80. Tbe 
building was doeed in tbe autumn, and ^ Art-Treesures were 
then returned to thefa- respective owners. 


mallet's THIBTT-SIi: INCH MOBTASS Aim SHELLS. 

About the latter end of 1 854, the attention of Mr. Robert Mallet, 
C.E., was directed to the mathematical consideratioit of the relative 
powers of Shdls in proportion to ibeir increase of sise or of diameter 
— which, strange to say, had never been attempted by any author on 
military science — and bis inquiries resulted in a memoir presented 
by him to Government, in which be investigated tbe increase of 

r ver in diells with inersase of diameter, under the heads of — 
Their penetratiTe power; 2. Their increased raim and greater 
aeeunif^ of fire ; 8. Their explosive power ; 4. fteir power of 
dsmolitKm, int ef kvelling ea^works, buildings, Ac. ; 5. llieir 
fragmentary misaile power; 6, and lastly, their moral eAbct — ib 
e ve ry ease viewing the shdl not as a weapon against troope, but an 
iastrvRnent of destraetion to an enemy’s works. Tk# result so oon> 
vymsd Mr. Ksliel of tiw rapid rate at wbioh the dortmetive powers 
of a shell iaereaie witV increase of fire, that bo was induced to pro- 
pose to Oovemmeiit the employment of SboUs of a magnitiide never 
Mbte kamfised by any ene— namely, of a yard' in dhuneter, and 
weighini^ when in flight, about a too and a quarter each ; mad to 
prepare dmigne in tevenl respects novel and peculiar, fbr the eon* 
■ tr iic l t cpji of Mortars eepable ef projeotiiig ^eee eaomem i^obes. 
like every ptopoml, ho w e ve r , that Hr o ut rseo h se the ptevloue 
thoii^ds of sedhiaty thinkara^ this was ill received by tbe then (M- 
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tSADce atitboriti«t. Wlmt wm in 1854, bowem*, a pTMOtned olBoia] 
iiimoflttbUity, baa b«coin« in 1857 mn »cooff)pli«bi»d 0^ On tb« l9tb 
<oif6€t^>er iMt, tbe firatof those ooloss&l mortart contlmcted from Mr. 
3fal)ei*s<iieiiiffn was fired on Woolwich Marshes, with charges (of pro^ 
jeotion) mdusllY increasing up to 70 lb. ; and with the latter charge a 
ahidl weighing 2550 Ih. was thrown a bonaxmtal range of upwards of a 
mile and a b^f to the height of probably three quarters of a mile, 
u>d falling penetrated the compact and then hard dry earth of the 
Woolwich range to a depth of more than 1 S feet, throwing about 
cartloads of eiuih and stones by Uie mere splash of the fall of the 
empty shell. 

The rxplo«iv<> power, it b ohriatM, is •pnroximat^ly proportionate to the 
weight of |>owdrr : hut, hy celeulationn, of wnieh the r««mt only oan here be 
giveo. Hr. HaUkt haa aho'wn that the total power of demohtion, that ii to tar, 
the alMM>lufr anununt of dumaer done in thniwing down building walls, Ac., % 
one 9(l.incli shell, is sixteen hundred timee that jiossible to lie done by one 13- 
iuch shell, and that an cdtjert which a 13-inch shell could just orrrtum at 
one yard tVotn its centre, nill be overthrown by the 96-inch shell at 40 yards 
d^aooe. 

No liotub-proof arch (so called) now exiets in Europe capable of resiatinf the 
fall of one of those bunr^ shells upon it, whose enerijCT of descent may lie repre- 
sented as eonal to sbottt eiKht hundred tons, against the tremendous fkll of such 
masses, still more against the terrible powers of their explosion, when 40(llb. of 
powder, fired to the rrry liest advantage, puts in motion the fragmenta of more 
than a ton of iron. Ko means or precautions are possible in a Ibf^rsaik no ^lin- 
ter proof-" no urdinaiTi’ TsuUing, perhaps no casemate exists capable of resisting 
them fidl and expkidkn), either of whkh would sink the largest ship (even the 
If§ 9 iaiiut») or floating battery. And as no precaution could save either garrison 
or town IVuiu such shells, so their moral effect would be paralysing. Oth^ mat 
and special uses hsve been pointed out for them by their propoaer, both for 
attack and defence, which we cannot enter u)kid. 

A single 30.inch shell in flight costs i&i., and a single 18-tnch H. ts., yet the 
former ui immeasurably the cheaper projectile; for to transfer to the point of 
effeoi the same weight of Imrsting powder we must give — 

55 shells of 13 inches^ at 31. 2t £114 10 0 

Against 1 shell of 96 uu'hes 24 0 0 

Showing a saving in fkvour of tbe> ia a 

Ur,..l«.nof j 0 

and this assumes that 46 small ahells, or any uomber of them, could do the work 
of the single great one. 

The motiart are, with the exception of one part (the base), and 
the elm timber ends, formed wholly of wrought iron, in ooouentric 
rings, and each entire mortar is separable at pleasure into thirieeai 
•eparate pteoee, the heaviest of which weighs about 11 tons, so 
the Immense weight, when all put together <about 52 tons), is sus* 
eeptible of easy transport, on ordinary artillery carriages, overitm^ 
country, or can be conveniently shippMl, stowid, or land^ 8i>eoial 
mortar imfts W the use of these mortars at sea have been designed 
by their mventor, and novel and more precise methods of pointinf^ 
especially at nigi^ than hitherto pimcti^. 

^e two mortani whidi have be^ oonstnicted were made partly at 
Liverpool, hr the Mersey Sted Company and ^ Messrs. Fawcett^ 
Preston, and Co., engineers, but ebi^y at the Thames Iron Weriu 
late C. J. Mare’% Bumkwidl), — Abridged /tvm the Mnffintfr, 
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THE HAUTILC8 SUBMARIFl MACHINE. 

This Ameriosn invontion wm doscribed in the Yeen-Booic of Factt^ 
1857, p 1^, from the report of operations at New York. The apim- 
rmtus has since been employed in the works at the Victoria Docks, 
in the Thames, with great suooeas, as tesUfied by a large company of 
scientific gentlemen assembled to witness the operations. The Report 
sUtes 

Hsrinc steaiiMd roosd these msgnifioent doclu, we frmnd the **Nsatilas*' 
ftostinc on the wsier, connected hy unnli hose with the mnchtnery oontnined on 
l*onrd • barffe, or scow, ftuntinf near. The *' Nnutilos" is nearly iwliodrionl, 
with a spherical top. On board the barge was a stSaro boiler, a cylinder or 
resertoir, and a eomUnsinff or air pump, ot novel oonatruotion, the main feature 
of ita improvements being its rsfrimration or absorption of the latent heat 
evolved by the rapid oonaenaation of air at high density. A description of the 
details of the maohine would require too much apace. The general principles 
involved in its working are, that while at rest and floatin^f at the aurface a cover 
on the top in raised, on entering a chamber and ehamg the Uip again water 
is admittM throo(^ a pipe into two ohatnl>ers otr either aide of the maohine. 
The aaaumption of weight by the entrance of water deatroya the buoyant-y inci* 
dent h) the diaplaoetnent of the water by the mass itself. As as a sufficient 
quantity of water or ballaat is aasumetl, the machine descends below the surfa<'e, 
until the bottom is reached. While descending, air is drawn hi the chamber In 
which the men are situated through the boae from the reservoir in the barge. At 
soon as the air thus drawn ia sulllciently cundeoa<H} to resist the entranoe of 
water, a cover to the Ixittom is raised, and communication is obtained with the 
botbim. In order to apply the power of the machine to lifting weights, Ac., as 
aoon as the machine (wWn may be moved by the men inside) is movud to tha 
poaitioo of a stone, it is affixed to the tame, and the supply of condetiaed air 
being thrown from the reservoir into the wster ehamliers, and the water l>eing 
exp^ed, the machine exerta a force until the wemht is overcome. In this way 
weights of any sise may be lifted, and transported in the shortest time. Btonea 
of four tons have been picked up in 25 feet water, brought to the surfa4*e, moved 
30 feet, depqaited on the bottom, and a return to the surface made, the whole 
occupying eight minutes. 

Many of the eanane present descended in the machine, and ex- 
amined the details of its construction, as well as the arrangements 
for the supply of air. It was clearly demonstrated, not only that 
several persons could remain in it under water for a considerable 
time, but that even if the tube oommunicating with the reservoir at 
the surface should accidentally become disconnected, no danger 
would ensue to those in the machine, as they were able, by means of 
the compressed air within the bell itself^ to expel a portion of the 
water and thus to rise to the surface. 

Mr. Robert Stephenson stated that this was a machine of which 
almost every civil engineer had felt the want ; and whilst the use of 
the old diving-bell was confined to certain oonditioos not always to 
be obtained, this was universally applicable ami ready for use in the 
most difficult cases. The engine s^ condensing pmnp, which he 
had inspected, w«e scarcely inferior in ingenuity and ooraplet€niesf 
to the diving apparatus itself. He expressed his conviotinn, from a 
personal examination of the capabilities of the machine, that he had 
never witnessed one so perfectly adapted to the purposes for which 
it had been designed. He had it from the resid^t engineer of the 
docks that the same amount of work that had, previously to the 
introduction of the Nautilus, been performed in three weeks and 
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four clnyi, W1 hem gjOt throoj|^ by iu mmoM in twu days and two 
hoarK, with the same ntunber of men emplojod. 


TH* VICTOEIA BHiOQS AT MOKTRSAL. 

TfOt VicAona lirklge hat lieeii, not inafi}iro(inaUily, ckeq^pu^ted 
the pratest enpiieennf' work of modem times. It i« tubular, and 
is built on the pnnci|Je of tlio Britannia Bridge, which ■{Mma the 
Metiai Straits near Bangor. 

It will, we bdiicve, be, when finishod, the lattgeet bridge in the 
world — iu length fr«n bank to bank being only 176 foot lees than 
two miles. 

The Menat Bridge is 1S80 feet long. The Victoria Bridge is, 
therefore, nearly hre and a half times longer ; or, to illustrate its 
length W an example familiar to most Kn^ish persons — ^Waterioo 
Bridge, London : this structure is 1362 feet long. 

plane wliere it crosses the Si. Lawrenoe is about half a mile 
to tl>e westward of Motitreal, a short distance below the ** Lachine” 
Ilimids, and about nine mUes from St. Anne’s. 

There will be 24 nieri, whi<^ with the two abutments, will leave 
25 Hpaoes or siuuis tor the tubes. The centre span will be 330 feet 
wide, and each of the other spans will lie 242 teet. Tlie width of 
each of the fuem, except the two at the centrei, wUl be 15 feet The 
two centre piers will each he 18 feat wide. This differenoe is very 
evident in the beautiful model of Uie bridge, which now forms a 
prominent object of attraction in the Canadian department of the 
Ciymtal Palace at Sydenham. 

^e arestern faces of the piers — tliat is, those towards the cur- 
rent (which flows here at a rate varying from seven to ton miles an 
hour) — terminate in a shanv pointed edge, and th© fore part of each 
pier presents two l»eaattfully smooth bcvolled-off surfaces. They arc 
so shaped in order that the least possil>le resistance may be ofihired 
to the avalanches of toe tliat ooine along at the departare of winter, 
and that would hurl away every impediment, less solid than massive 
rock, Uiat might be opposed to their progreas ; for it should be 
rfKneinl>ered tlmt not only is the whole length of the Hi. Lawrenoe, 
from its first receipt of lake water at Kingston to tidal water at 
Queliec — a distanoe of 360 mtles-— solidly froteo over in winter, but 
tiie 2000 miles of lake and uppesr river, together with the tributaries 
of tbe St Lawrenoe (one of which, the Ot^wa, has herself tributa- 
ries, several of which exoeed the Thames in length, depth, and in 
velome of srater), likewise send down their de^nt masses, all to 
aggregate in the immediate vioiDity of Montreal. IKe piling" of 
the ioe is sometimes as high as thirty, forty, and even fifty feet, and 
an s e v eral oocasiaiii gr^ damage has been done by it to ibe massi ve 
■tone buiktings which line the quays, and form the noble river front 
for srhioh this dty is celebrated. 

The stooe used in the ooostraetkm of the piers and abutments is 
a dense blue Kmeetone, partly obtained from a quarry at Pointo 
Claire, on the Ottawa, ^gnteen miles above Montreal, and partly on 
the bmden of Vennont, United States, about forty miles from Mon- 
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tn»L Tbc cltwe to the abotmeoti will each oonUin abont 
6000 ton* of maaoiiry. Thi>«o to eupport the centre tube will con- 
tain about hOOO ton* each. 

The total amount of maaonry in the )>ridge will be alwut 8,000, 000 
cubic feet, which, at tliirtoen and a half feet to the ton, gives a total 
weight of about 22*2,000 tons. 

iScarcely a block of stone need in the piers is less than seven tons 
weigiit, and many of those ex|K>se<l to the force of the breaking- up 
ice weigh fully ten tons. The blocks are bound together, not only 
by the use of tbe iNaet water oenieut, but each stone is clam(>eil to 
it* neiglibour*, in »t?veral places, by massive iron rivets, bored several 
inches into each block, and the interstices Itetween Um) rivet and tbe 
bh*ck are made one solid mass by means of molten load. 

At the i)rt»senl time (December, 1867) fourteen of the [uen are 
completes! ; eight (including the two centre ones) will be hnished 
next year, leaving only two to erect in 1861). 

Each of the abutments is 2-12 fedt long and 90 feet wide. Tbe 
north shore of the 8t. Lawrence is connected with tl»e northern 
abutment by an embanked caufteway, face<l with solid masonry to- 
wards th<^ current, 1400 feet in length. Tlie causeway from the 
south liank of the river to the southern abutment will be 700 feet 
long. Tl)e distance betwwri this outer or river end of one abutment 
to tiie outer end of the other is 8000 feet. 

The clear height of the ordinary surarncr level of the 8t. Ijiwrence 
above the under surface of the centre tube will l>€ 00 feet, and tlie 
height will diminish towards eitlier side with a gradient at the rate 
of 1 in lUO, or 40 feet in the mile, so that at the outer or river edge 
of each abutment the height will bo only 38 feet above the summer 
level. 

The navigation of tbe river through the Lachine Kapids is limited 
to steam veascU only, and they will pass exclusively between the 
two centre piers, as the river is unsuited for navigation at the site 
of the bridge, except between these two jHjiiits. 

The tul^ will be 19 feet high at each end, whence they will 
gradually increase to 22 feet C inches in the centre, Tl*e width of 
each tul>e is to be 16 feet, or 9 feet 6 inches wider than the rail 
track, which is 5 feet 6 inches — the national railway gauge of 
Canada. 

The total weight of iron in the tube* wrill l)e 10,400 ton*. They 
will be bound and riveted together precisely in tbe same manner and 
with tbe same machinery as at the Britannia Bridge. Tlie tube 
connecting tbe northern abutment with pier No. 1 is now completed. 
The material for the second tube has reached Canad% and prepara- 
tions are in progress for the despatch from England of eigpt more 
tubes eu4y next year, so as to ensure their erection during tbs 
summer. 

Mr. iiobert Stephenson and Mr. A, M. Ross are the engineers of 
this great wrniL The latter gmtleinan, having completed his dut^ 
as engineer- in- chief of the Grand Trunk Railway, now directs hts 
skill attentioo exdosively to tkis structure. The oontraotoni 
B 2 
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are Meettn. Peto, Brawey, and Betta. The bridge will coat about 
1,250,000/. 

Am regardi the commercial importance of the Victoria Bridge, 
Mr. Itohert Btepbcnaon, in a report addressed to the directors in 
May, 1854, says; — 

*'Tlje great object, however, of the Canadian system of railways is 
not to comj»et€ with the River 8t. Lawrence, which will continue 
to accommodate a certain jiortion of the traffic of the country, but 
to bring those rich provinces into direct and easy cxjnnexion with 
all the ports on the east coast of the Atlantic, from Halifax to Boston, 
and even New York, and consequently through these ports, nearer 
to Europe.” — Prtwi the Canadian Aewt. 

DEMOLITION Of THE OLD llRTDOE AT BOCHEXTER. 

This s|>ecimen of the bridge building of our ancestors has been 
removed, to the regret of the lovers of the picturesfjue. The Royal 
Engineers, in destroying nearly one-half of the bridge, used in the 
first of the two exjxjriments 300 lbs. weight of gunpowder, divided 
into six charges ; whei-ewith a pier, 45 feet long, 21 feet deep, and 13 
feet wide, W’as shivered to jneccs, and the foundiations were loosened. 
The pier was built on piles in the river bed. The object was to 
shako the whole without tumbling it into the river, a result com* 
])letely elfocted. A still larger portion of the bridge was next de- 
molished, consisting of the pier and abutment on which the Urge 
arch on the Strood side rested, and calculated to contain sevei^ 
thousand tons of masonry. Tlie weight of powder used in the explo- 
sions was nearly 1000 lbs., and was divided into the same number of 
charw as in Uie previous experiments. Tlie Sappers and Miners 
bad been long engaged in sinking two shafts in this portion of the 
bridge, to the respective depths of 24 feet and 21 feet, one in the 
pier, and the other in the abutment. Captain H. Schaw conducted 
the work. At Uie base of each shaft sprang two galleries, each 9 feet 
in length, and in those were deixwit^ the chnrg^. llje powder 
was contained in tin waterproof cases, enclosed in wooden boxes, 
600 lbs. weight for the pier and arch, and 300 lbs. weight for the 
abutment The charges in the arch were first explodetl ; the ground 
for some distance reverberated as if from an earthquake, while the 
pier crumbled to pieces, and disappeared. The charges iu the gal- 
leries on the pier abutment were ailerwards fired, and that portion 
of the bridge destroyed. The Urge arch of the bridge was blown 
into the river, and the abutment on the Strood side entirely removed, 
the si^t of the massive stonework of the arch blown high into the 
air being venr ^rand. 

The new Bndges at Rochester are fully described in the Tear- 
■ ‘ ” 1857, pp. 17—19. 

OBIAT BLASTIirO OPWUTIOH AT HOLTHIAD HABBOITB. 

This great operation took place on January 16 , 1857 , under the 
penonal direction of Mr. Charies Rigby, assisted by Mr. Beithsimer, 
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the engineer of the firm. It » computed that above 120,000 

tone were brought down and broken into maetee ready for loading by 
thie eaploeion. The aggregate charge in the four ohainbert, acting 
upon a face of 210 feet in length, 115 feet in height, with a line uf 
least reaistance of about 25 feet, was 16,000 lb«. of gun{>owder. The 
voltaic battery was placed a short distance from the quarries, and 
the spectators were within a protected battery, or ob»ervaU>rv in 
front of the mountain, at a distance of only 6(k) yanls, from which 
they were enabled to witness the explosion without danger, not a 
stone having been propelled 100 yards from the fitce of quarry. 
We may here mention that nearly 6,000,000 tons of stone have been 
already dislodged by this means for the construction of the harl>our, 
without failure, and without accident. In the mining operations 
which take place for tliis purpose, the quantity of gunpowder used 
annually exceeds 500, 000 lbs., or more than 250 tons, and the stone 
deposit^ in the sea, for the formation of the* rubble foundations and 
embankment, exceeds yearly 1,000,000 tons. In addition to the 
agency which gun{>owder afibrds for the rapid construction of this 
bi^k water, there arc employed upwards of 1200 men, a large 
number of locomotive engines, stationary engines, travelling cranes 
with steam power, ai»d every modem appliance which mechanical 
skill can bring to bear to accelerate the compleliun of this im{>ortant 
harbour of refuge. 

The northern (or great) breakwater was, at the above date, about 
7000 feet in length, or nearly one mile and a half, and will enclose 
an area of upwards of 800 acres of Holyhead Bay. The breakwater 
extends about a mile and a half from the Holyhead shore, a small 
portion of which is walled in and finished, the rest being a rough 
embankment covered with piles and scaffolding. Tlie present cost 
to the country is about 700,000/. The water shelter now provided 
by the new harbour is about 370 acres, in which upwards of 200 
vessels have at one time anchored. About 280 eartn waggons and 
trucks, and 8 locomotive engines, are in regular use ; and employ- 
ment is given to about 1000 persons, at a cost of al>out 1000/. per week 
in wages. The consumption of powder is about 200 tons per annum ; 
the quantity of rock thrown into the sea is about 4000 tons per 
working day, or over 1,000,000 tons per annum. The length of 
embankment already made is about 7000 feet, and it requires about 
1000 tons of rock to extend it one foot into the sea. 


SU8P1H8IOV BEIDGK 19 ST. JAIIBS’S PAKK. 

Thb Board of Works have lately disfigured tlie lake in St. James's 
PaHc, by crossing it with a bridge of as tasteless detifn as anything 
to be found in the quaint conceits of ** the willow plate," of Chinese 
celebrity. We find the bridge thus described in the Builder : — 
The anchor tunnels are founded on the London clay, which is met 
with 20 feet below the surface of £m>und. Above the clay lie beds 
of gravel and sand, about 10 feet ^ck in all, on which the columns 
of the bridge stand. The span is 140 feet between abutments, or 
157 feet 6 inches between the highest points of the suspension 



22 


TEAE-BOOI OP PACTR. 


rfuini, The bndg« Im darigoed for foot paatengcni only : the foot- 
w»y i» 12 feet in clear width, attd in to l>e covered with Mphaite Uid 
on two Uudkoettet of dUgonal elm pUnking. 

The weight of the •uspended roadway wiB Ije 523 Ibe. per foot nm, 
or about S3 toni in all. The maximum load if taken at 1 cwt. per 
aquare foot, which if aomething over that due to a denae crowd of 
pea|de. The total maximum load, therefore, u(ion the chatna, exclu- 
aive of their own weight, will be 111^ Iona, uniformly diatributed. 
Thia givee a atrain of 12 tons on each |Mur of suapenaion rods. The 
maximum itraiu uiM>n the chains over each pair of atandardi will be 
about 275 tons. The chaini on each side of the footway are in 
bundles of six linlu, and have a section together of 5G inches. The 
maximum strain on the inm will thus be about 5^ tons per square 
Incli of section. The strain on the anchor beams (tending to tear 
them up from the ground), on each side of the bridge is equal to 380 
tons in a vertical direction, and alM>ut 554 tons borixontally. This 
strain is resisUxl by n large mass of material, princijially concrete, 
placed in and about the attdior tunnels. 

Cost of the bridge 4,500/. Messrs. Kendel are the engineers: 
the decorative portion was designed by Mr. Digby Wyatt. 


THE BJVER THAMES. 

A Report has been made to the Fii-wt (’ominissioner of Works by 
Conunander Burstal, K.N., on the state of the River Thames between 
Putney and Rotherhithc, dated the 27th of January, 1857. The 
Commander gives a scientihe detail of the changes which liave taken 
place, includuig the great alteration in the low- water surface of the 
Thames hIkivc Ix>ndou-bridge, doubtless cous<H|uent on the removal 
of the old bridge in 1832, which, with its l:vrge “starlings,” per- 
formed in a great measure the part of a dam to the river, ob^ructing 
the free course of the stream. The j»resent low- water surface at 
springs is at Loudon-bridge 18 feet 11 inches below the Trinity 
wUutt^ against 15 feet 4 incites in the year 1828. At Blackfriars- 
bridge tbe difference is that l>etween 18 feet 3 inches and 14 feet 0 
inches (1850 and 1823); at Westminster the difference is that 
between 17 feet 4 inches and 14 feet 5 inches ; and at Putney- bridge 
the difference between 1866 and 1823 is tltat represented resfiectively 
^ the fibres 14 feet 1 inch (1856) and 12 feet 8 inches (1823) below 
!!mnity datuvt. As regards the surface level of high-water, it U 
found from numerous observations taken between Black wall and 


Putney when the weather liad been long dry, that the tidal w’ave 
attained at all intermediate stations nearly the same level. By com- 
paring the time and height of high-water at London Docks and 
Battersea with that of 1823, it appears that in 1S56 the time of high- 
water at Battersea was 28 minutes later than at the Loudon Docks, 
and that the surface attained nearly the same level whereas in 1823 
the time was 88 minutes later, and the surface 5 inches lower. It 
farther appears that the bed of the river has deepoied consideraHy 
ainoe 1823, the arera^ deepening at each station between Putney and 
Itondcm-bridge Tarying horn 2 feet to 9 feet 6 inches. Certain 
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ilaep bote* or guUiM neftr London-bridge bar* b««D fiUod up with 
mbbie-flociM chalk. The gnalaat change noticaable m the 
river liod among the bridgaa is at BlackfViarB au»d Westminater, and 
a strong disfKiaition to the same is eridanced at Southwark. From 
two CTOM eectaons mads on tbs sits of tbs old London-bridge, it 
appears that the wbole of its piers and foundatkms have been removoil 
to a level of 29^ feet below iSinitj (jUUwm^ in a line witb the centra 
arcdi, which corresponds with the de{^Jui of the present bridge, and 
as bar as AUballow’s-wharf above and two fiwt higher tl^ the 
general depths in the Pool^ bOO feet below it. From these facts, and 
from the solid nature of the material of whibh the old foundations 
are oomposetl, it appears evident that the natural scour of the river 
has betm arrested at and near this fxnnt, and consequently the 
safety of ths present structure {^reserved. Yet tlu* ebb stream is so 
strong in the Pool as to cause a small and suMcient scour. The 
bulk of the volunve is filled with a series of transverse sections. 


TIDAL BARlirt. 

A PAFE« hsa been read to the British Association, On the Fonm, 
fif AWremors to Tidal Hasins, by Mr. H. Stoney. On examining the 
eutranccs of the numerous floating docks an<i tidal basins which had 
lieen constructed up to the (xreaent (leritHl, it was found imfsieniblo, 
owing to the great variety of their form, to rwluce the principles 
upon which they afipeared to have l»«en constructed to any one defi* 
nite t»r precise rule. Some dock entrances were formwl at right 
angles to the river, a few sloping upwards against the stream, and 
others again sloping detwn wards, which Utter form not only tends to 
prevent dei^Kmits, but greatly facilitates the entrance and departure 
of vessels. Mr. Stoncy objected to the entrance l>eing at right angles 
to the stream, on the ground that, though equally adhpied far vessels 
coming from the interior of the country or from the sea, the number 
of vessels which entered a dock from tl^ upper part of the river bore 
a very small proportion iuiteod to those whose traffic was seawards. 
It was usual to place the entrance at or near the centre of the dock 
or basin, which was parallel to the river ; but when the entrance 
was thus placed, vess^ lying at either side of the entrance had bi 
be w'arpe^ at a considerable expense of time and labour, into a suit- 
able position for passing through. The chief points to Vie aimed at 
in coxistructing a doeb or tidal basin were — 1. Facility of ingress or 
egress. 2. Freedom from silting m). To those may be added — 8. 
l^nomy of quay room; and 4. Facilities for the land traffic in 
connexion with tito shipping. These requisiies were, he believed, in 
a great measure fulfilled in the form of basin and ei^rance whidi be 
now advocated, vis., a looenge, or trapesinm, or rectangle, whose 
width was eq^ to tiie breadth of two vessds together, with suffi- 
cteni space between them for another veasd to turn with faeitity, 
aay from 350 to 400 feet betwemi the walls for vessels of ordtnary 
length. The entrance was at the lower end, and slop^ so that a 
ship or steanser eoold pass frosti the river into tbe dock without warp- 
ing, or any such aanoyanoe and delay. Bimilarly on leaviDg, a 
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▼Msel, when onoe her bead waa turned round, ooukl pan throv^ 
with at much eaae a« at entrance, and without riak of being oarrM 
by ihe current againat the lower pier head. 


HOLOOMB*B SUBMABIlfl CABBIAOI WAT. 

Mb. H. P. Holoomb, C.E., of Wincheeter, Georgia, haadeeigned 
a aubmerged viaduct or tunnel, adapted to the paasage of rivera or 
other narrow waters, where the purpoeea of navigation or other diffi- 
culties render the common elevated bridge inconvenient or imprac- 
ticable. This plan proposes a tube of eititer wrought or cast iitm 
sunk in the water, ana conforming somewhat to the general profile 
of tlie bed of the stream, being sufficiently low to allow shipping to 
pass over in the usual channel As the tube approaches the shores 
it will ascend on an easy inclination, and pass out of the stream with 
its upper side at low-water mark, into abutments of masonry. 

Mr. H. proposes a cylindrical tube of twenty feet diameter. 
About one- third of this would be occupied with ballasting of stone, 
which would, at the same time, form a double roadway for traffic 
in each direction, while in the curves of the cylinder on each aide 
would be placed the fbotwaya, auapended by rods, attached to the 
cylinders above. 

He proposes to place tlie abutments, say one hundred feet inland, 
at which point the depth of the open approach would not exceed 
fifleen feet, having reference to a tidal range of six feet. Mr. Hol- 
comb, who is an experienced civil engineer, holds that the cost of 
this plan, as oom{iar^ with tunnelling under the bed of a stream, as 
in the case of the Thames Tunnel, would be trifiing, and greatly less 
than an elevated bridge adapted to such situations. cause of 

the failure of the Thames Tunnel as a woik of utility, is the great 
depth at which the termini were necessarily laid, rendering the 
approaches extremely costly, and ingress and egress very difficult — 
so much so, that the entrances for vehicles have never been oon- 
struoted. The plan in question removes these difficulties entirely. — 
Scieniijic American ; Mechanice Mctgazint^ No. 1768. 

SUBMABIin TCTKVEL BETWKBIT FRANCB AlTD UfOLAlTD. 

M. A. THOMi DK Gamovd, a well-known French engineer, has 
published a quarto volume, treaUng of a project for constructing a 
Tunnel between England and France. The idea was brought UMer 
the attention of the Emperor some time since, and a Ciommittee 
formed to report thereon. A number of scientific gentlemen have 
lately formed themselves into a club at Paris, and M. Thomd de 
Gamond*s submarine tunnel has constituted the first subject for in- 
vestigation. It is proposed to out a tunnel from Cnpe Grines, 
the French coast, to a point which is about midway between Folke- 
stone and Dover. A coloured diagram, at the end of the volume^ 
shows the oharaoter of the ffeolo^cal deposiu of the bed of the 
channel ; and M. Oamond Wieves he has discovered a stratum 
which would be admirably suited for {neroing. Aooording to the 
information obtained, the stratum consists p^y of a wmte soft 
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9 iono Aod wrgUUoeous catUu of throe different ogee— vii . , n xone of 
Oxford cUy, » tone of Kimmeridge cUy, fifty metre* thick, wid a 
zone of weald cUy, which on the EnglUli tide is uppermost. Having 
satisfied himself as to the nature of the depots he would have to 
cut through, the engineer shows how ho believes the tunnel might 
lie ffuccessfully constructecL An island occurs at the bottom of the 
sea, called the ** Vame Star, and exclusive of this natural advantage 
thirteen artificial islands more are to be made in the channel along 
the projected line. These islands are to be comf)osed of rock oementetl 
w ith clay, the section of each presenting a trapezium, the lower ba«e 
of which is about 220 metres in length, the altitude 65, and tlie 
upjwr base 40. Through these islands sliafts are to l>e sunk to the 
level of the projected tunnel ; and tliis done, the work of excavation 
may be commenced on twenty-eight points at once. The cost of the 
tunnel is to be 170,000,000 francs. The proprietor has evidently 
bestowed an immense amount of labour on kis calculations l>efore he 
aatisfied himself of the possibility of executing a work which has 
formed the dream of many enthusiasts, none of whom, however, have 
brought to light so much geological information, and none of whom 
have dared to apply tlie advanced discoveries of science to new and 
gigantic difficulties. Whatever may be tlie result of M. do Gamond's 
splendid visions, he has contributed a most interesting volume to 
tue engineering literature of the day. 


GIOAirnO FLOATIHO LA KDI NO- STAGE, LIVERPOOL. 

The large new Floating Landing-stage, which is constructetl at 
the cost of the Liverpool Corporation for the accommodation of sea- 
going steamers, is 1002 feet long, or nearly three times longer 
than the United States’ frigate Niagara^ and 82 feet wide ; and 
communication is obtained with the shore by means of four cast- 
iron bridges, each of which is 113 feet long, and 13 feet C inches 
wide from tide to side. The bridges are constructed with ordinary 
tubular girders, on the principle of those fonning part of the 
Britannia- bridge. The mode of construction is precisely the same 
as in the landing-stage for St. George’s Pier. UfK>n a range of 63 
rectangular pontoons, of immense size and strength, are placed five 
rows of quadrangular hoUow-iron girders, or kelsons, each 1000 feet 
long, which act as supporting rid^ and fixing points for the main 
timbers of the floor or deck, which latter has been constructed by 
Messrs. Thomas Vernon and Son, iron shipbuilders, on the beach at 
Tranmere. The four sections were launched, floated down the 
river at high tides, moored in their positions, and oofonected. Next, 
the bridges forming the means of communication wi^i the pier were 
floated on a stage from the great float at Birkenhead to the new 
landing-stage, and successfully connected with the stage and the 
pier. The operation was cleverly performed- Three pontoons had 
first been taken into the great float, upon which a high staging was 
erected. The bridge, which had been brought in pieces from 
M anch e ster, where it had been maonfactured by Messrs. Fairbatm, 
was pat together on the staging, and, by the aid of steam-ings, was 
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floAied to it« p))ioe between the new lending-ttAge and the pier, the 
•Ugrog upon which H waa resting being •ufRciently high to allow 
one end of the bridge to be ahtppea on the oroeidtead on the pier, the 
pontoons sopportiDg the staging sinking with the tide tiotil the other 
end of the briij^ was shippl^ on the croHshead on the Unding-sta^. 
The engineer is 8ir William Cnbitt ; the oontractors for the entire 
work are Messrs Cochrane, of Dudley ; the estimated cost, 140,000f. 

BKIOOKH BIJILT UPON BRICK CTUKimBII IW XITBU. 

Mb. J. B. Bbuck lias deacrilied to the Institution of Civil £n< 
^eers a remarkalde bridge built upon this system on the Madras 
Kailway in }«rttciilar, which has the City of Madras as its terminus 
on one side of the Peninsula, and Beypoor, near Calicut, on the 
other, and extending over a length of 450 miles. Bighty miles of 
this line have licen ojiencKl fur traffic, and the remainci^ was under 
construction by the railway company’s own engineers. 

The bridge is built over the river Poiney, about seventy miles from 
Madras, and consists of fifty Hix arches, each of ^ feet span, a small- 
sized arch being best suited to the powers of the native workmen, 
and the character of the site of the bridge itself. The bed of the 
river being of sand, to an unknown depth, it was necessary to reaort 
to some description of artificial foundation ; m England the probable 
ex|)edient would have Injen timber piling, but in Madras the expense 
of timlier precluded its use in that way, and the usual native expe- 
dient of brick cylinders was re»orte«l to. 

Each flier is foumied u|Kin fourteen cylimlers built of radiated 
bricks, of 2 feet 6 inches internal, and 5 feet external diameter, sunk 
to a depth of 15 feet below the bed of tlie river, and filled with 
broken stone and bricks. Besides the cylinders, immcaiiately under 
the piers, there are two rows of cylinders stretching the entire 
length of the bridge, one under each of the inverts, to protect them 
against the effect of any scour through the arches, forming as it 
were two brick walls across the stream founded at 15 feet below the 
bed of the river. 

The cylinders are placed as closely togetlier as possible, and the 
interstices between them filled up with liroken stone to as great a 
depth as it could conveniently be place<i The masonry was com- 
menced at a depth <)f five feet below the lied of the river, on the top 
of the cylinders; tliis, it was belieyed, would prore sufficient pre- 
caution against the effects of the stream, l^ould there, however, 
be any tendency t<i undermine the foundations, this could be guarded 
against by throwing in an apron of rubble-stone on the down stream 
aide of the bridge. The masonry ie of gneiss rook, found in the 
neighbouHiood, mnl quarried by the ap]:dication of fire, which caused 
it to split off in regular layers, varying in thickness from three inches 
to one foot. The total cost of the bi^ge was about 14,000f., or 71. 
per lineal foot. This bridge is engrav^ in the Jllu$lr^ed Londoth 
Nem, No. 892. 

The author, in cmaclofdon, observed, that the system of building 
on bride cylinders is similar in principle to that sometimes parsued 
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in tki* country, where pien nre bnili on hurge OMi-iron o^Uiuieni ; 
which, from the difficmlty of procuring thoni. Mid their greetly 
increemd ooet, were not eo well ndepted for publto worke in 1 ndui. 
Mid it ia doubted whether Miy plsM eouki be derieed, which, for 
efficieii< 7 , readincM oi execution, end economy, would be eu well 
suited to the porpoee m the brick oylinden of India. 

Attention wm directed to » p*j>er by Ceptein (now Colonel) 
Goodwyn, B.E., read before the Inetitution in February, 1842, 
giving an account of a very similar method of obtaining fuundationR 
in BengaL 

CONBTECCnOW OF THE PONT Dl L'aLMA, AT PARIS. 

M. Kxnvix, in a paper rea<l by him to the Institution of Civil 
Engineers, has introduced the system advocated by Monsieur Gariel, 
the manufacturer of the Vassy Cernent, of building bridges and 
other similar structurM with HubbkhB^n, or Concrete, in the pro- 
secution of which he has Ijeen very suocesaful. After enumerating 
a long list of structures ex 60 ute<l in tliis material, in all parts of 
France and Algeria, the autlior descnl)es more minutely the oon- 
atruction of the Pont de rAima, traversing the Seine, immediately 
adjoining the lower end of the building of tbe Annexe, and which 
being in progresH during the period of the International Exhibition 
of 185«5, hod directed his attention to the subject. 

The Pont de I’Alma consists of three elliptical arches l*Vn anso 
de panter”), whose s[>ans are, for the two side arches 88 '&€ mbtres 
(126*23 feet) each, and tlie middle arch 43 * mbtres (141*40 feet) ; the 
height or conjugate axis of the two side arches is 7 '70 mbtres 
{ 25'25 foei), and tbe middle arch 8*60 robtres (28*2 feet). Tbe 
thickness of the arches at tbe centres is 1*60 robtre (4*02 feet); 
the breadth l>etween the faces of tbe arches is 10*30 mbtres 
(83*78 feet), and the total length of the bridge is 130*60 mlitres 
(458*18 feet). 

The peculiarity in this bridge is tbe mode of construotion, the 
materials employed being, for the hearting, or body of the structure, 
rubble-stone, “ pierre de meule,” concreh^ by Vasty cement. The 
•tones of the iArados of the ar^es were rouglily squared and laid as 
voussoirs, whilst the rest of tbe structure consist entirely of rough 
■tones, as they left the quarry, being only well washed witli water to 
deprive them of any earthy particles adboring to their surface, which 
would have prevented the adhesion of the cement, in which they 
were well bedded, and which was poured in as grouting to hll up all 
the interstices . Tlie outer faces of the bridge and of the piers arc 
built in out stone, very carefully tooled and finished, like all the 
other bridges in the French oapitaL 

Tbe bridge only occupied nine months in construqtlon, and would 
have been finished sooner but for an accident which occurred to one 
of the piers during a heavy flood. This injury was stated to have 
been since repabed, by injecting a considerable quantity of Portland 
cement, which had consolidated tbe whole structure. 

Hie method employed for striking the centres was simple and 
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ingeniotif, and had been previotuily tectod in bridgw of considerable 
span. It consisted in supporting the centres on scTeral cylinders 
filled with dry sand, a^hich was permitted to flow very grWlually 
through an aperture in the bottom of each, and thus to lower the 
pistons and centres, without risk of the inequality of motion arising 
irom slackening the wedges, as in the ordinary system. 

The author then notic^ the labours of British engineers, archi- 
tects, and others, in introducing the use of concrete, citing the 
names of Smeaton, Semple, Hi^ns, Barker, Frost, White, Walker, 
Kennie, Smirke, Brunei, and rasley, and the Essay by O^win, on 
the subject, whidi. though now somewhat ancient, had scarcely been 
improved upon. Their recorded labours in that branch commenced 
in 1774, when concrete was first noticed in the works of Sraeaton, 
who gave the proportions which had been found practically the best, 
by Mr. Foster Nickoll. C<mies were then given of the letter of Mr. 
T. Hardwick, and of the Re|KH't, in January, 1813, by Messrs. 
Rennie, Lewis, Cockerell, and Browne, advising its use for the 
foundations of the Penitentiary ; thus clearing away Uie erroneous 
impression of Mr. (now Sir Robert) Smirke having introduced con- 
crete into that building, upon which he was not consulted until 
December, 1817, three years subsequently to the report, which had 
in the mean time been acted upon. 

In the discussion which followed upon Mr. Rennie's paper, the 
author gave some further details of the Pont de TAlma. It was 
stated, that the material composing the arches was found originally 
to dry so irregularly, as to cause cracks in several places. This was 
first remedied, by forming large detached blocks of the concrete t» 
situ, and then cementing them together. But a further improve- 
ment was made. It was found, that in making an arch of nearly 
5 feet in thickness, there was unequal expansion and contraction of 
the materials. To obviate this, a ring of small stones set in cement 
was first laid, on which the coating of Yassy cement concrete was 
spread. In fact, the arch was built in two rings. As regarded ex- 
pense, it had b^n said that the Pont de I’Alma bad cost 40,0001., 
but it was believed that 60,0001, was more nearly correct. Now a 
bridge built at Lihge, of dressed stone, of 550 f^eet in length and 
SO feet in width, or 60 feet longer and half the width of the Alma 
bridge, had cost only 26,000^. This did not show any great economy 
in cost, in favour of the use of concrete ; but as r^^rded time, the 
one was built in nine months, as stated in the paper, whereas the 
Xiihge bridge occupied three years in its erection. 

KAPOLIOH I. AND FULTON AND BTEAM NAVIGATION. 

Napolion has frequontlv been reproached with having coldly 
received Fulton and his plan for the application of steam to the 
purposes of navigation. Marshal Marmont, in his memoirs, says 
that Bonaparte, who, from his education in the artiUery, had a 
natural prejudice against novelties, treated Fulton as a quack, and 
would not listen to him. M. Louis Figuier also, in pp. 258 ft »eq., 
the 3rd vol of his work, writes that Bonaparte refus^ to place the 
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Ukiter in tbe biuida of tbe Academy. The following letter from 
Upoleon, dated from the Camp at Boulogne, 21tt Jmy, 1804, and 
ddreeaed to M. de Cbaznpaguy, Miniator of the Interior, proves the 
ootrary. It it given on the anthority of Cosmoi : — 

** I have iaitt read the project of eitisen Fulton, an ennneer, which you aent me 
inch too late, for it aeemt capable of tAe fact fkt ntcrU. At aU 

venta, I deaire that you will immediately pljM'e the examination of it in the 
and* of a committee, coiupoaed of membra of the Inatitute, for it ia to them 
hat the acientiflc men of Europe will naturally l<K>k for a deciaion on tlie (||^ue«< 
iou. A (Treat phyaical truth atandi revealed iii^ore my eyes. It will he for these 
eutlenien to aee it, and endeavour to avail themaelvea of it. Aa moon as the 
eport is made it will i>e sent m you, and vou will forward it to me. Let the 
iecision be given in a week, if poatible, fur lam imj^iatient to hear it." 


ROTABT KNOINiES. 

Mrsabb. J. and W. Cooke, of Shrewsbury, have provisionally 
ipecified a new or improved Ilotary Machine be used as a steam- 
ingine, water-wheel, fire-engine, or pump, which consists of a drum 
evolving on a shaft or axis. Tlie said druVn is contained in an iron 
ing, forming therewith a steam-tight circular jiassage. One or 
nore pistons are fixed in the said steam jiassago. Loose or sliding 
nstons are placed on and work in the drum in the direction of radii,, 
ind are carricxl round with it in its motion on its axis. Fixe<l combs 
m the sides of the steam chest or passage engage with the sliding 
listens, and draw them U) wards the centre as they approach and pass 
.he fixed pistons. One of the sliding or loose pistons occupies the 
(team passage, while the other is being withdrawn to pass the fixed 
siston. The moveable pistons are carried round by the steam as it 
lasses to the exhaust pipe, and carry round the drum and shaft to 
ivhich they are connected. The machine is wholly covered by a 
(team-tight chest, or it may be enclosed in the boiler, excepting the 
sxhaust pipe. Although only described as a steam- engine, it may 
t>e used as a water-wheel, fij^-engine, or pump. When uBe<l as a 
machine for raising and forcing liquids, motion is given to the cen- 
tral shaft. W^hen used with water as a motive- fiower engine, it is 
used essentially in the manner first descril>ed . — Mining JiniriMl. 


STEAM PENDULUM. 

Mr. E. A. Brooman, of Fleet-street, has patented a communi- 
cated invention, which consists in causing steam to act upon a 
pendulum to make it vibrate, and in communicating power to a 
crank through a connecting-rod affixed to the shaft of the pendulum. 
The pendulum is suspend^ from a shaft supported on bearings in a 
suitable frame, and has connected to it at opposite sides two pi{>es. 
At opposite ends of the frame, and near the end of the course of the 
pendulum, are two other fixed pipes, which are reccivdfi by and enters 
into the pendulum pipes. Slide-valves, worked by projections upon 
a boss on the top of the pendulum shaft, admit steam into and cut it 
off from the fixed pipes. Steam being admitted into one of the 
fixed pipes, rushes into one of the pendulum pipes, and impels the 
pendulum towards the opposite fixed pipe, the steam escaping out 
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of the pendalum pipe into the atmoiphere. On the prodolitm 
arriving near the end of iit vihratiobf eteam ia admittea into the 
oppoeita fixed pipe, cheeka anj abock, and drivea back the pendulum, 
the vibrationa l>euig continued by the admuiaion of ateam alt^nately 
into the fixed pipea. A governor regulatea the admiasion of ateam 
to the fixed pipea. Thia invention ia auaceptil^e of eeverai modifioa* 
tiona ; for ina^oe, inatead of the ateam eacaping directly into the 
aimoaphere, the pendulum and fired pipea might be made ao long 
that they ahould continually work one within the other, and then the 
pendulum on its return vibration might be made to expel the ateam 
wliich had aerved firat to drive it through a paaaage to ik 5 opened by 
one of the alide-valvea . — Mining Joum^. 

NATUEK AND KFFRCT8 OP DEPOSITS IN BOILEEB. 

As opinion is much divided upon the nature and effecta of Steam 
Boiler Depoalta, and oa the subject ia one of great importance, we 
have much pleaaure in publiahing the following report of an analyaia 
made by Dr. Edwarda, of Liverpool, for Mr. C. Williama, to 
toat the heat-conducting power of such deposit. This is the first 
instance in which we nave known boiler incrustations to be 
formally analysed . — Medianiai Magazine^ No. 1752. 

Royal InaiitutioD Laboratory, 

Liverpool, 2dU) Feb., 1B67. 

AnalyaU of cryatalline deposit from boiler*; very hard: whitith brovii ('door; 
■crygtalUEeii in repeated layer* of *mall pri*in* ; inner Btirlace (In contai't with the 
water) rough ana nodular* ; apecifle gravity, 2 H2, at 60® Fahr., ('ontain*— 


Httlpliate of lime . . IS'OO 

Water of c^ctalUcing action H‘()0 

Sulphate of magnesia 3'30 

Huiplute of poUsita 1 -HO 

Silica 210 

Organic matter and trace* uf etdoridee loO 


The above unaly«i* ahow* that the ervatalline deposit eon»i»t« chiefly of dlhy- 
dratod ■ulphate df lime crystallised in jprhnia. The other saiUt appear to me to be 
ilepoidted between each act of ory«taIlixatioii, which form* a layer of the saline 
'C'onHtitucnts of the water adherent to the primary cry*taU of the sulphate of lime, 
ttuci may tbu* be regarded a* impurity, and of secondary impt)rtanoe; the definite 
ct 7 ’i{tallualiun of the gypsum would doubtless operate greatly in increasing its 
l>ower as a ooiuiuelor of heat. 

With reference to the conducting power of this dsposit, I experimented with 
a vessel, the bottom of which was formed of the same, half an inch thick. I 
found the heat passed rapidly through the material, and that the highest tempe- 
rature attained by the outer stirlkoe during a oonthmed bailing was MO® Fahr. 
Huch a temperature cannot iuiure the iron boiler plates, and it seems to me that 
this spodes of incrustation is a sufficiently good conductor uf heat to prevent the 
iron becoming li^uriously heated. 


A NEW BOILER. 

Mr, M. Ateinbon, of the Grove Boiler Works, Southwark, has 
designed this New Boiler prindpally for heating large quantities of 
air for warming and ventUatiug hospitals, churches, or other large 
buildiugs. The boiler is of the upright circular form, quite inde- 
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pendant af brickwork* or obimney aUlk* and baa no appaaranoa uf 
tbo ordinarj fmnaoe or stokiug-hi^ about it. The fuel, ooal or coke, 
is dropped ihroogk an aperture in tbe dome, into a small cockle fur- 
naoe, in tbe centre of the ap)iaratus* and is entirely surrounded by 
the water spaoe. This water spaoe is also surrounded, horisontally, 
by an annular air chamber, and this is again surrounded by another 
water space. These two water spaces are connected by meatm of a 
series of 2-inoh iron pipes or tub^, passing through the air chamber, 
and radiating outwa^ and upwaixis from the oentral furnace, near 
to the siirfaoe of which the lower eotls of the tubes are situated, 
thereby oondueing to r^ndity of circulation. — Btuldcr, No. 722. 


TUTTILATIOK UT THE STEAM JET. 

Mr. F. H. Peajice, of the Howling Ironworks, near Bradford, 
thus applies the Steam Jet for the purpose of ventilating a coal mine, 
in a pumping-shaft 120 yards in depth, the ventilation of which had 
been stopped by the water rising at the botpMn uf the pit during 
tbe time some alterations were being made in the pumps. Tbe water 
having stofiped the air-oourses, the pit, to within a few yards of the 
top^ became full of tbe gas known U> miners as black or choke damp, 
which appears to have l^n discharged freely from somg old work- 
ings, and thus it was rendered an impossibility fur the workmen to 
desoend until tbe removal of the gas had l>eeu effected, and a con- 
stant current of pure air produced in the pit. Mr. Pearce has suc- 
ceeded in maintaining ik> {perfect a veotilalion of the above-mentioned 
pit, Btmjdy by allowing a small jet o( steam to issue into tlM» atmo- 
sphere ^ a few feet from the top of the pipes through which the 
water is forced up when the pumps are at work, that the pit can be 
worked with perfect safety. The workmen were enabled to descend 
thirty minutes after the steam liad been turned into the pipes. The 
principle b eiuxodingly simple. The jet of steam issuing from the 
top of the pipes, produces in them a partial vacuum, which draws 
the fcml air up these pipes, and thence out of the pit, with very great 
velocity. The cost of supplying Uie steam jet in the above manner 
is very trifling ; and this method of ventilation will doubtless be 
found a very safe and useful one in many instances, particularly in 
sinking deep shafts. In addition to other advantage, wood or any 
other kind tff pipes may be used. It requires little or no attention, 
no machmery to get out of repair, produces a powerful current of 
air, and can be regulated at pleasure. As the steam is discharged 
into tbe atmosphere above the top of the pit, it does not interfere 
with tbe men working in the shaft. 


HEAT us AGITATED WATEE. 

Me. Geoeos Beenie has communicated to the British Associa- 
thm his eontinaed ** Ueport on the Development of Heat in Agitat 4 »d 
Water." Mr. Bennie, in alluding to his former paj^ers cm the sub- 
ject, read before the Section in at Cheltenham, stated that tbe 
subject of tbe mechanical or dynamic force required to raise a given 
quantity of water one degree of Fsbrenbeit had long been the object 



32 


TEAB-BOOX OF FACTS. 


of the reeearcli of philoeopbera ever since Count Rumford, in bie 
celebrated experiments on the evolution of heat in boring guns when 
surrounded by ice or water, proved tlie power required to raise one 
pound of water one degree, and which he valued at the dynamic 
equivalent of 1034 lb. M. Moya was the first who announo^ that 
heat was evolved from agitated water. The second was Mr. Joule, 
who announced that heat was evolved by water pawing through 
narrow tulxw, and l)y this method each degree of heat required for 
its evolution a mechaniod force of 770 lb. SubeequenUy, in 1845 
and 1847, he arrived at a dynamical e<jui valent of 772 lb. These 
experiments had since been confirmed by other philosophers on the 
Continent. In the present {>aper Mr. Rennie stated that his atten* 
tion was called to the subject by observing tlie evolution of heat by 
the sea in a storm, by the heat from water running in sluices. He, 
therefore, prepared an apparatus similar to a patent chum, some- 
what similar to that adopted by Mr. Joule, but on a large scale. 
In the first case he experimented on fifty gallons, or 500 lb. of water, 
inclosed in a cubical Ik)x, and driven by a steam-engine instead of a 
weight falling from a given height, as in Mr. Joule's experiment ; 
secontUy, on a smaller scale, by 10 lb. of water inclosed in a l)ox. 
The large machine or chum was driven at a slow velocity of eighty- 
eight revolutions per minute, and the smaller machine at the rate of 
232 revolutions per minute, so that the heat giveti off by the water 
in the larg« l>f>x was only at the rate of three and a half degrees per 
hour, including the heat lost by radiation ; whereas the heat evolved 
by the ten (^llons of water contained in tlie small box agitated at 
232 revolutions was fifty-six degrees Fahrenheit per hour. Thus tlie 
temi»erature of the water in the large box was raised from sixty 
degrees to 144 degrees, and the tenii>€rature of the water in the 
small box to l>oiling |>oint. As an illustration, an egg was boiled 
hard in six minutes. The mechanical e(]uivalent in the first case waa 
found to approximate nearly to that of Mr. J oule, but in the latter 
case it was considerably above bis equivalent, arising, very probably, 
from the difficulty of measuring accurately the retai^g forces. 

tuxford’s traction engix*. 

At the Smithfield Club Show, and the Agricultural Machinery exhi- 
bited there in 1857, we noticed the Portable Steam Engine of the 
Messrs, Tuxford and Sons, of Boston, Lincolnshire ; this being the 
third year this eminent firm have held the first prize of the Royal 
AOTicuItural Society of England. 

Messrs. Tuxford and Sons were the pioneers of farmers’ 
portable en^es and combined thrashing-machines, and are now 
engaged in developing a new feature in agricultural mechanics — the 
Traction Engine, or Steam Horse — a sort of walking leviathan, more 
powerful than the elephant, yet as manageable as the farmer's best- 
bred cart-horse. A number of these s^-moving machines are in 
course of construction, or are already completed, for some extensive 
sugar plantations in the West Indies. Senor Placid^ Gener, of 
Matanxos, Cuba, a large landed proprietor and sugar-planter of that 
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ifibuKi, who bolds the exduiiTe right for the introduotion of the 
traction' «Dgine into the Spanish West Indies, hM been for some time 
in England superintending the manufacture of several of the 
engine*, which he intends for ploughing, for drawing in oars the 
pr^uce of the fields to Uie mill, for carrying the sugar from the 
mill to a railway some miles distant, and also for wooing as sta* 
tionary engines when not otherwise employed. 

In appearance, the traction'engine has a massiveness which, at 
first sight, leads to an inference that, from its weight, it is not 
adapted for travelling across grass- lands or over light soils. The 
reverse is tlie fact : the slippers or shoes, with the rails upon them, 
which are attached to the wheels, and over which the wheels them- 
selves travel, offer to the surface of the land an area, with the whole 
weight of the engine upon them, twice as great as that presented by 
the feet of either horses or oxen when walking with their propor- 
tionate weight. Hence the simple downward pressure, or sinking 
into the soil, of the traction-engine will be only onedialf of that of 
horses or oxen, when any of them are employed for traction pur- 
poses. This is an important fact, and must be home in mind by 
every one before expressing an opinion as to the fitness or non- 
adaptation of so massive a machine for agricultural purposes. The 
very wei^t itself is essential for obtaining Uie end desired. With a 
heavy load behind it, and without a given weight upon the land 
from the engine as a resistance, the power of the engine would be 
expended without any forward movement. 

The action of the endless railway -wheels is precisely that of 
walking ; the slipper being the foot, its heel first touches the ground, 
and the toe last ; the cycloidal iron at its apex forms the ankle, and 
the nave of the wheel the knee. The wheel, in its revolution, brings 
down six of these feet, to which there is but one common knee, the 
centre or nave. 

It is not so much to this endless railway that attention here need 
be directed, as the credit of its invention belongs to Mr. Boydell ; 
but it is to the mechanical combination by which the Messrs. Tuxford 
have been able to make these railway-wheels signally successful with 
steam-power. The difficulty hitherto experienced in making turns 
when travelling to either side has, in this engine, been surmounted ; 
and the power from the two cylinders can be given off equally to each 
of the impelling- wheels, or a greater power given to one and a less to 
the other, or either of the wheels can be detached from the power in- 
. stantaneously, and without the least shock or jar. This enepne weighs 
altogether about twelve tons . — JiUutraied London Newt, No. 898. 

bomaikk’b stkam cultivatob. 

A TRIAL of this machine, the ioveotioD of Mr. Robert Komaine, a 
Canadian, took place lately in afield near Crosskill's Agricultural Im- 
plement Works, Beverley, where the Cultivator had biwn constructed. 
It differs from all others hitherto brought before tlie public for the 
purpose of applying steam power to the cultivation of the soil, in 
entirely dispoisiDg with the use of ploughs, ropesi, or aoxiliaiy 
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implements. It is s 14- horse portsble steem-enf^ioe, capable of pro* 
pcttiog itself, oombined with, and girinff motion to, a rotary digger, 
which is said to pulverize the land completely to any requir^ depth. 
The engine and boiler are constmcted in a similar manner to the 
portable agricultural engines now in common use, and arc carried by 
a pair of high broad wheels, and by two smaller wheels in front. 
The large wheels are driven irmnd by the engine, and the front 
wheels used for steering ; but by a simple disengaging arrangement, 
the latter are left perfectly free wbon the machine has to be turned 
round, and by driving one of the Isrg^ wheels while the other remains 
stationary, the implement can be turned completely round in its own 
length. The cultivating part of the machine is carried by a strong 
flume attached to the boiler, and consists of a hollow cylinder 6 ft. 
6 in. long, and 2 ft. Oin. in diamiiter, amietl with knives or cutters 
on its outer surface. The cuttem are of wrought iron, and suffi- 
ciently strong to enter the land, and encounter roots, stones, or otlier 
obstacles without injury ; but in case of accident they can be readily 
replaced at small ooet, and without delay, as each is secured sepa- 
rately by bolts to the outside of the cylinder. 

The implement commenced opemtions at one en<l of a field of 
strong clay stubble, and traversefl its entire length, transforming a 
breadth of 6^ feet inU) a ]:>erfect seed-bed, equal, it is said, to what 
could have been product by twice ploughing and harrowing, or 
clod-oroshing. On its arrival at the headland, it turned round in 
less space tlian would have been required by two horses with a 
oommoi^loogh, and returned along the side of the work already 
done, lue cultivation of tiie field was thus proceeded with, no 
vacant space being left except the two small headlands, which could 
easily be finished by the macliino after the rest of the ground was 
done. 

The machine is stated to be capable of cultivating from five to 
■even acres per day, at an expense (including engine-driver and 
assistant, coals, man with horse and cart to fetch water, and wear 
and tear of machine) not exceeding d5t. to 40s. per day. — Mtckamic* 
Magaxine^ No. 1784. 

KKW PORTABLE RTEAM THRASHIKO MACHIITS. 

This machine, which has been worked on the farm of Balomock, near 
Glasgow, receives its power from a steam-engine somewhat re- 
■emUing a locomotive, which is connected with, but does not form 
part of it The machine is fed from the top, and the dieaf comes a - 
onoe in contact with the drum, which is constructed of malleable iron 
of fine workmanship, and makes no fewer than one thousand revolu- 
tions in the minute. In the ordinary machine, as is well known, 
the head of the sheaf is introduced to the drum through a pair of 
rolleri, the drum itself usually revolving at the rate of about 350 in 
the minute. In the new machine an armful is thrown into the 
either sideways or whichever end comes uppermost, and the straw 
eompktely escapes the bruising and champing to which it is subjected 
fay tne rollers of the ordinary thrashing miU. Indeed, the straw is 
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delircred to entire and unbroken that, but for the empty beads, it 
would not be easy to know that it bad passed through tlH» mill at all. 
Tim machine is a glutton for work. When we were present it was 
thrashing wheat at the rate of 17 bolls in the hour, or 85 quarters 
during a day of ten hours’ work. In case of necessity it may, and 
often has been worked to produce 200 bolls a-tiay ; but the modest 
Englwhtnan to wbrtun the machine belongs, and who superintends it, 
informed us that, though much dejtends upon the character of the 
grain, he considerefi 150 bolls an ordinary and fair day's work, T7t9 
steam-engine is of eight- horse power, and consumes at tlie rate of 
about six cwt. of coal per diem, — Okutr^ine Herald. 


THE UJrmD STATES STEAM- FBIQ ATE ''NIAGARA.” 

The Nia/jara is one of twelve steam-frigates which a short time 
since the Congrciss ordered to bo built, by way of a couiiterbalanoe 
to the enormous increase of the English and ‘French marine. The 
construction of the Niagara was entrusted by acclamation to Mr. 
Steers, the builtler of the colebratotl clipper yacht America. In 
building her he had four conflicting purposes to reconcile, — to make 
her a good gun-boat, go<xl sea-boat, go^ sailer, and good steamer. 
The result is the Niagara; in design a kind of compromise, ami 
which leaves her the fastest sailer in the world, one of the fastest 
steamers, a line sea-boat, and a very good man-of-war. The follow- 
ing details are from the New TorJt ^mes ; — 

Tke hull is of liv« oak, varring in width and thickness frorm 23 inobss by It 
near the keel, to 11 Iw S on deck. The keel is 320 feet long ; length on dWk, 
3t6 fast * breadth of l>eain over all, 66 feet ; depth of hold, 81 (mC 6 inohee. 
Four boiiers and three borisontal eogiuee of lOOO-home power, built by Ptmm- 
and Murphy, of New York, constitute her propellit^ power. The cyhnden are 
72 inches in diameter (nearly the saoM as those of tne ZeviaiJkam), and 8-feei 
Stroke. AH of this machinery, weighing over 600 tons, is applied to turn a single 
propeUer of 18 feet diameter. To protect the machinery from shot in action, it 
n all enoloaed bj immense iron coalbunkers, over-arohii^ and deaoen^ng 
many faei below the water-line. Her chimneys are teleacopic, and while she iS 
under sail or in Imttle, msy be lowered siroost out of si({nt. The engine 
fire- rooms are pcvfeci in their way, and well supplied with ample Tentilators. 
Tk» JlTuk^om will rely for speed mainly upon her sailing abilities ; and although 
the Urea will always l>e kept bedded, and eyerything in readineas for getting 
tip stesun at short notice whenever required, she will, unlesH in ealins on 
extraordinary oecasions, be only a clipi^r frigate. Her model is that of a ■ 
moth clipper, with shallow forefoot, sharp, nigh bow, and hollow water-lines. 
View her as we will, not a single straight line ispreaented. Whtm under full sail she 
^srill spread about IVIW running yai^, or 70W square yards of canvas; and it k 
'anticnialed that her speed under oanvas will be 15 or 10 knots, and under steam 
11 or 12 knots au hour. Her mainmast is 84 feet above deck, 111 feet in extreme 
height, 37i inches in diameter ; foremast, 74 feet above deck, 101 feet in extreme 
height, and 36 inches m dimnater; miseomast, 86 feet iu height, and 30 inohea 
in mameter. Her matnyard is 106 feet in length, and her foreyara M feet. One 
giwat feature in this vessel is her high and muj decks. Between the bottom or 
oriop and barth decks the height is 6 feet E inches ; between the lower and mmim 
deol^ 6 feet B inehea ; between the main and spar decks, 7 feet 8 inches. The 
main deol^ on which the officers and most of the men lire, u admirably lif^kUd 
by a multitude of dead-lights, and thoroughly ventilated. 

Upon her arrival in En^and, the Niagara bad on board only four 
c 2 
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■msU flftms ; bat when fully oquif^)^ for wat, the will curry twelve 
Dfthlgren gunii, 1 1 incUee diemeier in the bore, and throwing a iolid 
that of the enormoue weight of 270 lb. a dietanoe of 7000 yardt, or 
four milee. The ehelLi for theea gntiH will weigh ISO lb., and the 
guni thomnelvet 14 torn. The enginee muat be more fuUy described 
from the Time# .• — 

The whole moiiTe power is pUoed wtmddups, and so oarefhJlj oonstnieted as 
to occupy less space with renrd to force emplored than the enfines of anj 
ordinary vessel. Fore and all the machinery in all its departments is bounded 
?iy two transverse water>tight oompartments. which completely shot it in fVoin the 
rest of the vessel. The enifine-rooin b aliout S8 feet lonf by 26 wide, and nine 
staircases are so arraufred as to make all parts of it eaddy sooeasible. Tliere are 
three enipnef , sU direct sciio|r, 3 feet stroke, with connecting rods between the 
CThnders snd cranks. The cinders are plac^ borbontaDy across the vessel, so 
Inst the motion of the piston b fWim side to side. The shaft upon which the 
wh(4e force is brought to l»ear b lift feet long, 60 inches in circumference, and 
weijE^ nearly 60 kms. The propeller b of brass, with two fans, nearly 1ft feet 
in aiameter, and hsving s intcb of 32 feet. On ths prominent parts of the 
jnschincry are placed admirably -contrived indicators, wnioh mark at the same 
time the numl»«r of revolutions, pressure of steam, vacuum, temperature of the 
hot well, and pressure of the cylinder at all parts of stroke. The cylinders are 
aU on the starliosrd side of the vessel, the condensers on the port. lEbch of the 
latter has within itself the air-pump and hot well. The air-pumps are double- 
acting, and work direct from the main piston-rod, as do also the force-pumps. 
A G-inch bilge injectian b attached to each condenser, and can be usra at a 
moment’s n<»tioe to free the ship from water. In addition to these there are two 
bilge-pumps, connected by the crank shaft to the engine, and in constant opera- 
tbn, so that at all times tne hold is ss dry ss s chip. The fire-room or stoke-hole 
k uuususJUy wide and lofty, though it seems but indUTerenUy ventilated. There 
are four biulers on the vertical tubular principle. Each of them b 21 feet long by 
11 feet deep, and 16 feet hi^h, and has a totafflre surface of no leas than 17A00 
feet, and a grate surface of 484 square feet. Working at a preesure of 20 lb. 
gives s power of 2000 horses, and at that force the revolutions are only 46 per 
minute. During the voyage from New York the consumption of coal was at 
some periods as low ss 12 tons per dsy, and it never rose above 66 ! The average 
for IbU power may l»o taken at 60 tons per diem, or v^ little more than the 
consumption of some steamers in the Englbh navy whion cannot do their 10 
knots an hour. Ths ttowage-room of the IV'Mi^ara for coab b rather limited, 
considering her immense capacityin other respects. A little over 8U0 tons b 
the most that can be carried. Thu, however, suffices for 16 days’ steamittf at 
Ihll speed. Neither b the vessel provided with any apparatus for dutillingireah 
water for the crew, a rather serious drawback when the stowi^ b wanted for coals. 

frmnels sre telescopic, and neither heavy nor unsightK, though only rising 
82 feet from the deck. Bo admirably b the heat of the t>oij(im economised, th^ 
even under full steam the temperature of these funneb b rarely above 100. The 
lower deck, which, for a lower deck, b one of the most lolW sm beet ventilated 
we have seen, is set apart for the stokers^ firemen, Ac, The main deck b used 
by the crew, and b no leas than 8 feet 4 inchea hbh. Here the aeamen ahng 
their hammocks, the extreme after-part being, of courae, devoted to offioenr 
cabins, snd the fore to cooking for the ship’s company. Every Bador on board 
Ims hb locker, and each meas a vei^ laiwe locker for the meas kit. Whra in. 
England, the crew was 614, exclusiTe of (HBcers ; but when ftiJly aroMd, even 
tbb large complement b to be increased to 760 men — the crew of a 90-gnn ship. 

During the voyage across the Atlantic no attempt was made to efiTeot a 
quick passage j ou the contrary, the engines were mostly working at 
half-power. With full |>ower she attained a speed of IS kn^, ai^ under 
sail above 16. With a stafiT breese on her quarter she can count on 14 knots. 
Her present draught b 22 feet, but wh«i armed, with all stores and ooais oa 
boara, vrill draw 26 feet. Each 100 tons bringa her down three inches in the 
water 

A fine engnvmg of thii magnificent ihip^ i^lj dnwn hy Edwin 
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Weedon, and engfravad by F. J. Smjth, will be found in the 
JUuttrcUed Londim Newt, No. 862. 

CUmiTKOHAM’B SALF-RIKTINa ftATLS. 

Mr. CcifNiirOHAM has exhibited at Liver})ool hit beautiful little 
brigantine, the Alfred^ for the purpose of ihowingthe working of hie 
•yitem of Beefing. Hia plan of reducing the area of the canvae by 
ruling the sail up on the yiuxl (the yard being fitted to turn round on 
the fixtures for that purpose) is generally known. In his invention 
he employs the gravitation of the yard and its appendages to produce 
the neoessaiy rotation of the yard by the action of the chain or 
halyards in the bight of which it is suspended, and which being 
hoisted upon or lowered (one end being a fixture) produces a rotation 
of the yai^, thus oonstituting the operation a self-acting one. If Mr. 
Cunningham had not discovered this principle, tlie necessity of apply- 
ing manual force to the rotation of the yard would have been a senous 
difficulty to the attainment of the desired objedt. 

The arrangement of Mr. Cunninghaurs system of self- reefing to 
the working of the top-gallant sails in such a manner as to dispense 
with the use of royals, is a feature which is well worthy of special 
notice. He employs a deeper top gallant sail for the puriHMie, which, 
although not containing the oollective area of the top gallant sail and 
royal together, by being carriod up square at the head and entire in 
its ar^ gives a pow^ul propelling sail, and is as effective as the 
two sails on the old plan. Ibis large sail can also in a moment bo 
reduced to a close- reefed top- gallant sail of the smallest size, and the 
weight of the royal yard, with all its gear, is dispensed witli. 

The ability to take in and make sail so easily and quickly cannot 
fail to afford the means of making quicker passages. Indeed, the 
fastest passages on record have lately been made by ships fitted with 
Mr. Cunningham’s system. The ship Jmogene, which made the 
remarkable passage of only forty-seven days from Algoa Bay to 
England was so fitted. The captain stated that the shortness of the 
voyage was owing to bis being able to keep sail on bis ship to the 
last moment, and apply it again on the least fall of wind. The 
advantages of making quicker passages — of saving in wear and tear 
of canvas— of the ability to proceed to sea with fewer regular seamen, 
meeting the growing want we have mentioned above— and the saving 
of life oy Mr. Cunningham’s arrangement — are considerations that 
have ha^ and to a still greater extent we trust will have, that 
weight with shipowners that the wants of oommeroe require. We 
would observe, in conclusion, that Mr. Cunninghaiu’i system of 
reefing is now applied to all new ships throughout the kingdom ; and 
in Liverpool, witn a just appreoiaUoo of its merits. Hi adoption is 
extending, and we can only exprees a hope that this valuable inven- 
Uon may, as we believe it will, become at last universal — Liverpool 

OF SHIPS BT STEAM. 

Mr. N. OoLi, R.N., d Jersey, proposes to dispense aliogeiber 
with paddle-wheels and screw propell^, and employ solid metal 
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pisioos Acting directly againBt the water at or near the stem of the 
»hij>. In connexion with each piston i» a chamber, into which the 
air is admitted, and from which it is exliansted alternately, the 
exhaustion l>ciiig effected by a ftteam engine. The atmospheric pres- 
■nre foroes the pistoni out agaimit the water, thus fHDpelling the 
■hip ; and when tliis {ireMure ocaacs O^ocauae of the formation of the 
Tacuum), the premure of the water retumii the pistem to its first 
position. The action of U»e air engine is also intended to aid in 
ventilating tlio ship by causing air Ut rush down into the engine- 
room to supply it. Ordinarily the inventor proposes to apply the 
item propellers only, so that tlie ship will l>e jiropelled ahead only 
by them ; where required, however, he would apply similar ptxqjellers 
to Uio bow. He c<iii8idtjr8 tho arrangement os{>e«^ly appUa^le to 
yachts, to lx; used as a source of auxiliairy power in calms. 


A KXW BCRKW PROPELLER. 

A Lieutenant in the French navy, M. Vergne, has invented a 
new steam Screw' Propeller, which he calls the fluted screw'. Tlie 
improvement is found^ on a very nice observation of the diroctions 
taken by the jiarticles of tlie water displaced and ie|>elled by tht; 
screw. Tlie result of an official trial has shown again of 17 per 
oont. in speed with the new screw, and the almost comjdetc suppres- 
sion of that disagreeable vibration usual in screw Hteamers, and 
which in small vessels renders it necessary to make the hinder |)art 
of the sliip heavier and more costly than it otherwise need be. As 
far as the invention lias yet Iwen testod, it seems well deserving the 
attention of our English naval engineers. — Tima. 


IMPRtlVED BUIPS* MARTS, 

It is well known that wocxlen masts soon decay alM>ut tlie head, 
and down to Uie hounds and the truss h<H>p, in consequence of lodg- 
ments of moisture at such {tarts, induoe<l by the ca{t, the rigging, and 
the top. It is also well known tliat iron masts are objectiortable, on 
aooount of their rigidity, tho difficulty of cutting them away to save 
a ship, &C. Mr. J. Brown, a mastmaker, of Liverpool, proposes to 
obviate these objections as follow s : — He makes the top of tlie mast, 
from the cl^) to the tniw hoop, in the form of a tube, of wrought iron, 
similar to an ordinary iron mast, and continues the metal downwards 
in the form of four tapered arms. The lower part of the mast is 
eotirolv of wood, and the upper end of it is fitted into the tube as iar 
as the noonds, where it abuts against a strong iron cross plate formed 
in the tube. The tapered arms fit close to tire wooden portion of the 
mast, to which they are securely fixed by iron hoeps or otherwise. — 
Meckmict* ifc^cuiac. No. 1766. 


KXW CODX OF SEA SIGKALR. 

Thi Board of Trade have introduced an important improvement in 
addition to the substitution of letters fur numerals by Sir Home 
Popham, some forty years since, in designating the IS flags used in 
the authorized code. Being divided into two parts, the messages in 
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the ftrst intiumted by three, and thoeo in the aocoiid by four fla^ a 
ineani of mtematiotial oommuoicaiion U made araUablo. The hret 
part ie oompoeod of the meneam, worde, ^eomphical namee, lati- 
tude, longitude, oompaea ei^nau, &,c., which form the aubetance of 
all eigual booka, expreeeed without reference to alphabetical arrange- 
ment These are classed into subjects, and everr signal is intimated 
l»y the same lotters placed against it In all langua^^es the signal 
will have the same meaning, and it can be made known either by the 
same or corTesjH>iiding flags adopted by previous arrangemeni. The 
second part comprises a more extensive vooabuLair ; and the words 
Itoing placed in i^phabetical succession, it is applicable to national 
use only, or to nations such as England and America, using the same 
language. This forms also an index to tlie hmt part, for ail the sig- 
nals therein are enumerated in the second jjart, with the two or thive 
letters which denote them, and can therefore l>o rea<iily referred to. 
lliere are other advantages, such as tlie intimation of the nature of 
a signal by the shape of the uppermost flag ; but tlie most inmortant 
feature is Uie meanM which the vast sco^io of this code affords of 
giving to every individual vessel a distinctive signal, by the exhibi- 
tion of which its identity can l>e made known, and concisely oonvev^ 
by letter or by electric telegraph, in order to be correctly reported in 
the shipping lists. The preparation and maintenance of a list of 
40,000 or fiO,000 merchant vessels renders necessary a •e}>arate book, 
which oontaine this and other matter interesting to nautical persons, 
and is published annually under the title of *‘The Mercantile Navy 
List.” There are also monthly supplements to {iroclaim the names 
of vessels supplitnl with distinctive signals in the interval between 
the yearly publication <*f the l>ook, in which they liecome eventually 
iiK^orporated. An alphabetical index, available f^or reference to any 
particular vessel, the distinctive signal of which it is wished to as- 
certain, adds greatly to the utility of the scheme. These books, 
witli the supplemeuU, will l>e placed in >h^ of war, coastguard sta- 
tions, and idi government departments. Tliey will also be suppbed 
by shipping masters in every port to captains of vessels when making 
arrangements for a voyage ; and owners of ships should provide the 
four particular flags whioli signify a vmsel's name, and make it 
imperative that they shall be hoist^ whenever opportunity offers, — 
Times. 


KVW 810 NAL UGHT8 FOB 8BIP8. 

Bomb important experiments with Hignal Lights for ships in distress 
have »en exiiibited at Portsmouth by order of the Lords of the 
Admiralty. They are patent detonating and luminous signals, tlie 
invention of Messrs. Langford and Wil^, of Birmingham. They 
differ from those in use in the fleet in the brilliancy oftheir light and 
the expense of manufacture. The composition in the {>ateat is 
enclosed in metal tulles, whereas the common light is enclosed in 
paper tubes. In the experiment, the light showed itself so brilliant 
and diffused at the distance of five or six miles from the point of 
obserraUoo that it presented the illusion of a ship on fire. Another 
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tml took pUoe on the gUcM of Sootkoea CMtle, wk«n ike gre^ir 
light burnt equally effoctiToIy, but the metal tubing drops m the 
tUme burnt, and being in a m^ten state, preeentt a difficulty," as 
it it liable to bum the deck of a ship or be blown into the inflam- 
mable rigging, and thus cause as much distress as it is intended to 
obtain succour. This, however, the expoimentalists state, can be 
prevented. 


ILZCTBO-MAOmmSM AS A MOTIVl POWEB. 

Mr. Robert Hunt, F.R.S., has read to the Institution of Civil 
Engineers a paper on this inquiry. The author commenced by 
giving the progress of the investigations by which Oersted first 
nroved the connexion between electricity and magnetism, and which 
led Sturgeon to construct the electro- magnet. The powers of thia 
form of electric force, as developed temporarily in soft- iron, natu* 
rally induced the idea of employing it for the purpose of exerting 
njcchanical motion , — doing work. The principles of the electro- 
magnetic machines of Dal Negro, of Botta, of Jacobi, of Arm- 
strong, of Page, and others, were next described. It was shown 
thatidl engines acting by a direct pull, were inefficient, from the cir- 
cumstance that the repeated blows received by the iron so altered its 
character, that it eventually assumed the quality of steel, and had 
a tendency to retain a certain amount of permanent magnetism. 
This induced Jacobi, after a Urge expenditure of money, to abandon 
arrangements of this kind, and to employ such as would at once pro- 
duce a rotatory motion. The engine, thus arranged, was stated to 
have been tried upon a tolerably large scale on the Neva, and by it 
a boat containing ten or twelve people was propelled at the rate of 
three miles an hour. Page's engine, and that of Hjorth, which in 
1851-2 excited much attention, was described as being in principle an 
electro-magnetic piston drawn within, or repelled from, an electro- 
magnetic cylinder. By this motion it was thought that a much 
greater len^ of stroke could be secured than by the revolving 
wheels, or discs. After having generally described the fonns under 
which electro- magnetic engines had hwn oonstructed, the author 
proceeded to give, as the result of his experiments, oonflrmed by 
those of others, the difficulties which still stood in the way of the 
application of electricity as a motive power. 

In the first place, it was pointed out, that the loss of power through 
space was very great, and that the lifting power of any magnet was 
XK>t to be regained as the power it was capable of exerting at a 
distance from its poles, howsoever short that distance might be. 

In the second place, it was shown that, — supposing we reduced 
force exerted by two magnets, a few lines span, was considered 
avaiUble for driving machinery, — the moment the magnets began to 
move in front of one another, there was again a great additional 
loss of power. As the spe^ of the engine increased, there was 
curiously a corresponding duninution of avaiUble mechanical power, a 
falling off in the duty of the engine as the rotations became more rapid. 

In the third plaM, the conditions of the voltaic battery were con- 
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udered, — the g«ner»tion of •l«ctndtj itm dwelt on, — the mode hj 
which it pMtod from one plate in a Mriet to another, — and the lo« 
of power ooneequent upon the retiatancet, in paaaing from a solid 
to a fluid, and again fr^ a fluid to a solid, was explained. It was 
insisted, that under any circumstances, with the present forms of 
the Toltaio battery, it was useless to attempt to utilise, in this dircc* 
tion, the chemical electricity ^nerated. All study should be directed 
to the development of electricity by chemical action, so as to secure, 
if possible, the whole of the electricity developed by every change 
of form in matter. More emphatically the author endeavoured to 
enforce the law, that all mechanical force, of whatever kind, whe- 
ther horse, or man -power, — steam-power, — of electrical power, — 
involved a change of the forms of matter, to pnnluce that force. 
That to produce motion, it was essential bj use matter, and that 
virtually, in all cases, it must be destroyed as a useful agent. 
Thus— that a man or horse moving a weight consumed muscle equi- 
valent to that weight, and the space thi\»ugh which it moved. 
That a steam-engine drawing a tram, pumping water, or impHslling 
any machinery, consumed, in the production of steam, a quantity 
of fuel exactly representing the work done. That in prinlucing 
motion by electricity, the element changing its form to T)r(Kluce 
that motion, was one of the solid agents employed in the battery, 
and the exciting fluid element used. 

An equivalent of matter, in changing its form, would produce an 
equivalent of force, which might be rendered available : — hut as 
there was a constant relation l>etween the chemical combining 
proportion of any element, and its capability to pnxluco mechanicid 
power, the question of the application of electricity, as a motive 
force, was narrowed to the inquiry into the quantity of power 
produced relatively by fuel in the furnace, and by zinc or iron in 
the battery. It had been proved by cxpcrinient, that 6 grains of 
carbon in the fuel produced a motive power equal to 82 grains of 
zinc in the battery, and that, under the best possible conditions, an 
equal result would be secured, by the combustion of 6 pounds of 
anthracite coal, — the most carbonaceous fuel, — as by the conver- 
sion in the battery of 82 pounds of zinc into oxide. Another and 
a parallel form of putting the case was, that the 82 pounds of zinc 
burnt in the furnace, would develope precisely the same quantity of 
heat as that which would be obtained from burning 6 pounds of 
charcoal in the tame furnace. That whether producing heat during 
combustion, or electricity during chemical change, the mechaniciu 
force obtained would be precisely the same. Hence the commer- 
cial question of cost was greatly in favour of steam, and adverse to 
the use of electricity as a motive power. ^ 


AUJLK’S XLXOTBO-MAOinnO Monvi KKOIVX. 

Me. Thomas Allah, of Edinburgh, has constructed an Electro- 
magnetic Motive Engine, which, through the medium of Mr. Forbes 
Campbell, has been intro^ced to the Emperor Napoleon 1X1., who 
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imtne<lialely appointed a conimia«iion to examine uid report on the 
inrenUon ; and thii they have done »o favourably aa to lead them 
to conaider Mr. Allan to have ■aoceeafully lolvod the greatest pro- 
blem of our time. 

To <M)Dvert the power of electro- magnetism into a motive force 
lias long l>oen an object of high mark. Tlie liassian and American 
Governments have spent large sums in endeavouring to solve the 
problem ; France still holds out a great reward to the one who can 
produce an electro- magnetic engine which only consumes nineteen 
ounces of line per horse power per hour ; and in that emj)ire the 
idea tlmt these moderate conditions will l>e fully attained is firmly 
believed. In Great Britain no official encouragement has ever been 
offered to such attempts ; indeed, it would be difficult U) name any 
scientific invention of importance to which the British (iovemment 
lias lent aid until its practicability has been established l>eyond doubt 
— and even tiien it has to be forced ujwm the administration. In the 
case of eltHjtro- magnetism a« a motive power, the official coldness U, 
liowever, less to expected than usual, for the notion luui been 
much dUcourage<l by our most eminent men of science. However, 
considerable advance towards success has l>een matle of late, as we 
gather from a striking article in tlie Times of December 26, 1857, of 
which wc quote the substance. 

Among the objections have been^ first, the cost of the power, and, 
secondly, the shortness of the space through which the power is 
exeritsl, or, in other wortls, the want of adequate stroke or motion 
m the force. The power of electricity, when applioti in the form of 
an electro-magnet, is w'onderfully great from comparatively small 
means, but its dynamic power decr<?ases so rapidly through inter- 
vening space, being “inversely as some unascertained power of the 
distancxi much greater than the B(juRrc,” that the range of the 
mcixtintitn effect, or valuable portion of the motive fon;e with a 
consequent mintmuni of consumption extends to ko small a distance 
as to l>e of no real value in mechanics. Tiie problem to solve 

has been to contrive such an arrangement of as to cimvert this 
meucimuin of the motive force, through a range, although unavailable 
in itself, into stroke, or to give it such an extent of motion as to 
make it of practical value as a motive power. Mr. Allan's electro- 
magnetic en^ne has achieved many of these desideraJa, He has 
utilieod all his power — he has obtained length of stroke. By this 
invention the maximum portion only of the dynamic foroe is applied, 
and by the mechanical arrangement of parts successively and con- 
tinuously brought into action in a direct form, in aooordance with 
the laws of electro-dynamics. Tlius applied, there is no loss of the 
primary force, and any amount of power and any length of stroke 
can be obtained. In fact, both mechanical and electrical conditions 
are very simply and beautifully complied with, and to tiiis alone is 
the success of the invention due. "nie macdiine may be simply 
described as consisting of four galleries, each of which contains four 
groups of four eleotro-magneU which are alternately opposite in their 
polarities, and vritidi tberefime by induction naturally react upon 
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and Augment Umtr coUective power. Through Uiose tnagnout (iaim« 
rcjKii oonnected by ooDuectiug nxls aund crmuks to Ute RbAft of thi) 
engine. £noh of tbeee nxhi hM a disc or kee[)er suK^MindMt on 
ehoulderi above each group of niagneU. The keo{teni are made 
with a bole in the ctfitre, to as to alide easily upon Urn rod, and not 
impede the motion of tho latter when it u reoeiviug an iinpulao from 
a tnagoot applied to any of the other kce|>«rB or discs. The same 
kind of action is produced on each fckI, so tliat as one oomplet<» iU 
portion of the 8trt)kc tho next one is coiuinrncing in tlio following 
manner ; — At the commencement of tho motion tiio upper keeper is 
placed so near the first set of magnets that whtm a current t>f elec- 
tricity is applied to them they draw violently the kee[>er to them, 
and thus move the rod longitudinally through the space which sepa- 
rated them. The next kec|>er is by this means brought within the 
same distance from its niagnet, and the current of electricity is at 
tho same instant cut otf from the former and ap}4ie<l to those, a'hich 
thereupon draw thou* keeper to them, and so drag tho ro<l through 
an additional 8[)ace or diKtaiio<^! e<{ual to the first The other magnets 
and their keepvers beneath rosptjctively act in a Hiinilar manner in 
regular succession, and thus complete thu stn>ko of the’ rtMi, when 
the next row takes it up, and so on, until Uic four rods have worked 
iu the same manner, and given the utmoKt lM>th of power aiul longtli 
of stroke to tlie macliine. Though the nuichines have as yet ofdy 
l>eon fixed vertically, yet it can easily !»« seen timt the aiTaugeinent 
of the parts allows it to l>e readily lulapted to all ordinary purpoi»cs, 
wbetlier vertical or horizontal 

Thus, as far as the first conditions of {>ower and length of 
stroke are concerned, Uie machine ap{>ear8 to have achieved great 
onds. One has recently i>eeu submitt^ to the Kin[Hjrur Na{K)leon 
and the Directors of the Conservatoire as illustrating the first jjrin- 
ciples of the machiue which, it is ho}sxl, is to carry off the French 
national prize of 200()h, offered to any who can solve the question 
of the practical utility of electricity as a motive power.* Tlie 
success of the competitor tliere is to l>e attested hy the cheapness with 
which he can produce his |>ower. Acct/rding to the average price of 
coals in Paris one horse steam fM»wxT per hour cati be obtained for 
eight centimes. The average price of zinc is eighty centimes per 
kilognuume, and the French conditions for gaining the prize are uiat 

• By s decree of the 27th Fehmary, J857, the Fremrh Goremraent offers s 
prise of 60,000 firancs, or 3n0(g., to the todividual who shall Uiseufer a method of 
renderiog the voh«k* pile applicshle economically to indoatry aa a ariurce of 
or Ujfkt, or to ckttmieal or mechanical scinoce, or to medunnr. This priae 
evidently points to the question so often saked, how the world will be supplied 
with artlffctal light, heal, and motive power when ita eoal mmea are exhausted ? 
Aixd though that period is yet dialaat for Britain, Belfiiun, the U nited Btatea, 
and a few other smts on the globe where such mines exist,«an early answer to 
the question will oe of vsat immediate service to the far more eiteniuve regkma 
where there are none, and which are t<x» far olT from the existing mines to beneitt 
by them, such aa Italy, Greece, Sweden, Koama, Persia, the greater )>art of India 
aM China, Turkey, and even of Bnain, France, and Northero Germa^. The 
prize remains open to coin{>etition for five years, and the decision is referred to 
a commiaskm or twelve meml>ers, including the most eminent men of scdence in 
France, Domaa, Chevreni, Pekmae, Kegnault, Despreiz, Ac.— ArijlasMm. 
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the mediine ehAll work one horach power on an expenditure of not 
more than half a kilogramme of sine, or at forty centhnee the hour. 
This would make the coet of the electro-motire power in Farit five 
timet greater than that of tteam, hot the many advantaget which in 
other retpeett it pottettea over the latter jMwer would more than 
counterbalance thit ditad vantage. According to thit rate Mr. 

Allan t machinet in England, where coal it cheaper, would work at 
a coat ten times greater tlian the present average price of steam ; yet 
many of our first machinists and manufacturers say that the inven- 
tion of electro-motive engines at as much as eighteen times the cost 
for steam-power will pay largely. Mr. Allan professes hinwelf 
I>erftKJtly confident that he can produce a machine not only within 
the working price we have just mentioned, but even within the 
French conditions . He maintains that it is an error to consider the 
cost of electro-motive power as beinj' relatively less profitable’^ 
tliau steam, and that the error has arisen from the misapplication of 
the electro magnetic force, not from the necessary consumption of the 
electric materials, which consumption is inversely as the dynamical 
ratios of the force. He considers that the materials, on the other 
hand, from their chemical admixture in the battery, although of no 
practical avail for the further production of the electric fluid, become 
when produced on a large scale of considerable market value, and 
when sold realize a large per centage of their original cost. But as 
the cost of the jxiwer is thus taken as the standard of success, the 
expenditure in fainiess must be regarded from various points of 
view. Thus, then, we must not forget that in Madrid and Lisbon 
the cost of coal for steam power is twice as dear as at Paris ; that 
in most P|u*ts of South America, in India, and China, and through- 
out the East generally, tlie cost of coal is twice as much as that 
again, so tliat in those countries where an easily managed motive 
power is most wanted, electricity may yet compete with steam on an 
equal or even advantageous footing with regard to cost. But a great 
r^uction in the cost of the power may l>e at once effected by not 
using zinc at all, since iron when use<l on a large scale os an element 
in batteries may be regarded as almost equally efficacious with zinc. 
But tlie cost of the power must be at the present a subordinate ques- 
tion, — at least other and more important questions roust be decided 
ere the cost can be fairly aaoertiuned. For instance, Mr. Allan finds 
that there must be a certain relation between the electric current 
and the diameter and length of the magnet, though what these con- 
ditions are it is difficult to say at present. With only a slight modi- 
fication of tlie relation of the wire to his magnet, he suddenly found 
that he lost four- fifths of his power. Now, here is a problem, the 
solution of which must have a vital influence on the electro- magnetic 
power, and, therefore, in its cost of production. Yet, these disturb- 
ing influences, whatever they are, were not even known to exist 
until now ; and every day the general law’s which govern the science 
of electro- magnetism are becoming more and more fully deve- 
loped. 

Mr. J. P. Joule, who has long experimented in this branch of 
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actenoe, hiu replied to tbe idmve ertiole in the in which he 

ahowt thwty 

In ordisr to fliwi the quantity of work which can be got from an abnolutelr per- 
foot •lociro-mafpiettc enipne we have only to aacertain the quantity uf beat due t<> 
the conaunaption of ainc in the battory, and then to And, hr meant of the aUt\e 
relation, the work to which that heat it equiralent. The Phila 0 ophtcal JfayoirtKe 
Ibr December, 1^43, p. 441, ooniaint an account of luch experimenU, the reault 
betnf that lib. of ainc oonaumed in a Gn>re'a battery it able, if all the heat t>e 
ntihxed, to raiae l,b43,60()lb. weight to the height of one ftxit ; but that in a 
Dauiell a batierr only l,106.1410lb. can be ratted by the tame oontumption. Sub* 
tequent retearcnet hare altered these figures a littln, diminishing them to aliout 
l,w>8,0iWlb. and l,0l9,000lb. Hence the utmost work which could be perfiirraed 
by an absidutely perfect enpne by each pound of tine oontumed in the l>ett 
battery it 1, 69S,rKX> lb. raised one fcxit, which in Watts a estimate is equal to oue- 
horse power exerted during 61 mioutea. The conditions required br the French 
are “that the machine shall work one horae power on an expenailure of not 
more than half a kilogramme of sine." This, converted into English meaaure, 
using Watts's standard of horae*power, demands a work of one*horse*(H>wer during 
51 minutes for each pound of xinc, or three minutes lon^r than an a^dutely {ler- 
fect engine oould perform. Thus the French prize is onered to him who with the 
existing roltaie battery shall accoropHsh an ansoluW3 imiwissibility. 

Those who may wish to investigate for themselves the state of knowledge on 
the alxive subject, Mr. Joule refers to the papers of 1‘rofessor Uankine, in the 
Tran»actioni of the Roval Society of Edinburgh ; to the articles in ISufkot' $ Cuclo- 
t^dia o/tks Pkptiral iSriemef ; and especially to the Wf)rks of Professor William 
Thomson published in the TnnuKurtutnt of the Koyal Societies of l./<>ndou and 
Ediuburgn, and in the J‘kilo 0 opkio<U MagaziHt. 


AMERICAN KAILWAT8. 

A VERT intereiting report has been published on this subject by 
Ca^in Galton, who was lately sent by the authorities uf the Board 
of Trade to inspect the construction, management, and progress of 
American Railways. Of course, the lines of the Far West are us 
unlike the best railways of England as the rough cartways across a 
common are unlike the great turnpike roads, along which mail- 
coaches used to run at the topmost speed of a picked team. It is 
not the object of the constructor of an American railway that the 
train should go fast or comfortably, but that it should go at all. The 
only problem thought of, is how to make a beginning. If curves 
are sharp and gradients steep, the train has to go round the sharp 
curves, and up the steep gradients — the projectors cannot wait until 
an enormous expenditure of time and money has made everything 
safe and easy. When the traffic is formed, their improvements are 
gradually made. The Baltimore and Ohio Railway supplies an ex* 
cellent instance. There, a line was carried on by a series of zigzags 
over a hill, by a gradient of 1 in 18 at its steepest part. Each zig- 
zag terminate in a short level space, and the train was then Wked 
up the next zigzag, and so on. There are curves in this railway of 
360 feet radius, and it is carried through the streeU of Baltimore 
down to the wharves, and passes round right angles,^ As we might 
suppose, all the appointmeuts of these biwtily formed lines are very 
rough. The stations are generally unfenced, and passenger stations 
are ooDstdere<l public thoroughfares. Level crossings are scarcely 
ever provided with gates or ^te- keepers, except in special cases, 
near towns ; but a large board is phu^ over the crossing, with the 
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wortL* paintofi on it in letters— *' Railroad crowing. Look out 

for UiC cam when the engine- l>ell ring».” In order to prcrefct cattle 
from iftraying on to the line, trencbca, alvout four feet deep, are dug 
acroM Uie railway on either side of lerel crowings. But precau- 
tion is n(»t alwayj* effectual, if we may judge from the spoke m front 
of the engine-wheels having received the name of a cow-catcher. 
Ah also almost all the railways of America have only single lines of 
raiU, there in considerahle danger of coming in collision with some- 
thing worse than a cow. Stilt in sj»ite of all the rou^noss and 
danger, the trains do, as a matter of fact, run; and by running, 
they accompliah the great work tliey art; intended to effect. 

l*here arc about 26,000 miles of railway in operation at the pre- 
sent time in the United States, of which not mucli more than one- 
sixth is double line. Sjteaking roughly, we may say that one- half of 
the distance between the two (*ccatjs has now b>^ traversed. Over 
the western half of this distance it i« ])roj)osed to carry, as soon as 
the growth of the country will permit, three main Lines. The 
northern will start from Chicago, at the foot of Lake Michigan, 
and, crossing the head waters of the Missouri, will terminate in the 
bay frontotl by Vancouver’s Island. Tiie centre line, also starting 
from Chicago, will jmws by the Great Salt Lake to Benicia, in Cali- 
fornia ; and the Bouthurn, starting from a jwint of the Mississippi 
opposite to Cairo, wdll ]iaB8 through Texjis and New Mexico to San 
Francisco. The rise of Chicago, the city from which two of these 
linos would start, affords a striking indication of the rapidity with 
which towns can grow in America when placed exactly in the right 
spot for railway communication. Chicago has, however, an assem- 
blage of advantages wdiich few other places can possibly possess. It 
is situated in one of the most fertile regions of the world, at the 
southern extremity of Lake Michigan, on a perfectly flat plain, at 
tlie edge of the prairies. At no great distance from it arc rich mines 
of lead, iron, cooper, and coal. 1 1 possesses water communication 
both with the Atlantic and the Gulf of Mexico ; and it is now the 
chief means of railway coromunication in the West. No wonder, 
then, that it has rapidly. In 1832, the site of the present 

town was occupied by a small fort and a few log cabins. The first 
railway was only completed in 1850, and the population, which in 
1849 was 28,047, rose in 1855 to 83,509. In 1851, the number of 
miles of railway centring in Chicago was 40 ; and the annual receipts 
from traffic were alx)ut 80001. In 1855, the miles of railway 
centring in Chicago amounted to 2933, and the receipts from traffic 
to 2,659,6401. We may remark that England ben^ts by all this 
railway construction and railway prosperity, scarcely less than 
America. The lines west of Chicago thrive because thev pass 
through rich pnurie land which requires no clearing, and whicli is 
admirably situated for the growth of wheat. It is ^culated that if 
only one- fourth of the area of the State of Illinois were brought 
under wheat cultivation, the annual yield in an average year would 
be greatly above twenty million quarters: American railways will bring 
a cheap loaf to many a home in England . — Saturday Reviev, No 78. 
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KATLWAT W0BK8 lUt ^-ESTEBX INDIA. 

Br. Bri8T, of Boml)Ay, luii dwKjribod to tho Asiatic Society the 
principal Railway Work* now in progreas in Weateru India, chiefly 
in rcferenco to their moral and industrial influence* uj>on the people 
of the country. Betwixt the bottom of the Bhore Ghaut and Shola- 
pore, there were at present alcove 40,000 nativt>« employed, canj- 
ing three or four time* a* much money as they hat! ever bt*- 
fore recoivtyl. Nothing could be more perfect tluin the arrange- 
ment* of the contractors, nor more admirable than the conduct and 
characters of the Europeans ctmnected with the concom. He illus- 
trated the operation* in the Bhore Ghaut by a collection of sketches 
made by himself about aix weeks ago. The incline here is 1 5 miloe 
in length ; the total ascent 20u0 feet ; the steepest gradient is 1 in 
88 ; the easiest, 1 in 78 ; the average, 1 in 40. There arc twelve 
tunnels, one of them 437 yards in length, and three largo viatlucts, 
the arches of one being 150 feet in height, and 40 in span. Tlie ct>st 
of this section was 63,400/., and would Ihj pompleUxl in six years 
from the date of its commencement in June, 1850. Tlierc were at 
present 10,000 ptH>pIc engagCKl on it. One t,on of gunp<»wder was 
exploded dail^ the average charge being 1211)*., fired from about 
200 mines. ^e*e were exploded almost Himultaneously, when the 
people were at dinner. Dr. Buist d«»cribe<l the extraordinary effect 
produced, when in the dead stillness of noon, and in one of the most 
secluded and magnificent scene* in the world, every precipice, dell, 
and nook sent forth one magnificent burst of sound, and a deep 
cloud of smoke for a time shaded those l>elow from the fierce rays of 
an Indian sun. 


A MOUNTAIN-TOP RAILWAY. 

Mr. C. Ellet, jun., Chief Engineer of the American Central 
Railroad Comijany, in a pamphlet, describes a Railroad across the 
Blue Mountain Ridge, at ^ck Fish Gan, in the State of Virginia. 

M. Latrobe, the able Engineer of tbo Baltimore and Ohio Railw ay, 
was the first to carry railroads over great elevations, when he fiassixl 
his engines and trains over the mountains in anticipation of the com- 
pletion of the Kingswood and Broad Tree Tunnels. 

Mr. Kllet has applied the same system in Virginia ; but advocates 
such roads for temporary use only. He is convinced that there are 
many points where roads of very high grades — grades of 200 feet, 
or, in extreme oases, more than 300 feet per mile — may be justifiably 
inkxxiuced for permanent use. The Mountain Top Track crosses tho 
summit of the Blue Ridge at Rock Fish Gap, wh^ the elevation of 
the mountain is 1885 feet above tide. The crest of Uie ridge is very 
narrow, and is passed on a curve of 800 feet radius. Chore is barely 
room for an engine with an ordinary train to stand on the summit, 
before the road slopes o£E^ descending both towards the east and west, 
to the valleys on either side of the ndge. The length of the descent 
on the western side, fh>m the summit to what is here assumed to bo 
the foot of the mountain, is 10,650 feet, or 2j^ miles. The track 
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denoeodt in thU diitanc^, on the west nde, 450 feet— or, nt the 
ATorage rate of one foot in 28f feet. The average grade on the 
weetem slope is, therefore, 223^ feet per mile. The maximum 
^ade on the western slope is 5^ feet in 100, or 279iVs P«r 
mile. On both sides of the mountain the ruling curves are deecribed 
with a raflius of 300 feet, on which the grade is 237rV P®** 

But the more difficult portion of the work was on the eastern side 
of the mountain, whore the ascent was greater, and the slope, in 
order to reach a certain level, which became a necessary condition of 
the problem of location, was required to be greater. The length of 
the line of descent from the summit to the foot of the grade, is 
12,500 feet, or 2*^ miles. The road descends in this distance 610 
feet, or at the average rate of one foot in 20 4 feet. The average 
grade on the eastern slope is, therefore, 257yV P®** mile. The 

maxi tnitm grade on the eastern slope is 5^ feet in 100, or 295yVir 
feet per mile. This maximum grade is found in a continuous line of 
half a mile in length. The shortest radius of curvature on this side 
of the mountain was intended to be 300 feet ; but in the construction 
of the work a more abrupt curve was introduced at one difficult 
point, in order to throw the track further into the hill and keep the 
embankment off a face of sloping and treacherous rock. At this 
ravine, which is found nl>out half-way down the mountain, the 
radius of curvature is only 234 feet, and the grade upon that 
curve is 237rjr feet per mile. 

This railway was opened in the spring of 1854, In all that time 
the admirable engines relied on to perform the extraordiiuiry duties 
lm}>o8ed upon them in the passage of this summit, have failed ifut 
once to make their regular trips, and then the train was caught in a 
Bnow<drift near the summit of the mountain. The locomotives mainly 
relied on for this severe duty are mounted on six wheels, all drivers, 
And coupled, and 42 inches diameter. The wheels arc set very close, 
to reduce the difficulty of turning the short curves of the road. The 
diameter of the cylinders is 164 inch^ ; and the length of the stroke 
20 inches. To increase the adhesion, and, at the same time avoid 
the resistance of a tender, the engine carries its tank upon the boiler, 
and the footboard is lengthened out and provided with suspended side 
boxes, where a supply of fuel may be stored. By this means the 
weight of wood and water, instead of abstracting from the effective 
]K)wer of the engine, contributes to its adhesion and consequent 
ability to climb the mountain, llie total weight of these engine is 
55,CK)0 pounds, or 274 when the boiler and tank are supplied 
with water, and fuel enough for a trip of eight miles is on board. 
The capacity of the tank is sufficient to hold 100 cubic feet of water, 
and it has storage room on top for 100 cubic feet of wood, in addition 
to what mi^ be carried in the side l)oxes and on the footboard. In 
conveying fmght, the regular train on the mountain is three of the 
eight-wh^ house cars fully loaded, or four empty or partly loaded. 
These three can, when full, weigh with their loads from 40 to 43 
tons. Sometimes, though rarely, when the business has been un> 
usually heavy, the loads have exceed 50 UmM, The ordinaiy speed 
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of the engioM, when londed, in 74 miles nn boor on the Mcending 
grades, aiid from 5^ to 6 milee mi honr on the descent. Greater 
speed and larger los^ might doubtless be permitted with sucoeas ; 
but the policy has been to work the track with perfect safety, to risk 
nothing, and to obtain and hold the public confidence. — Mechanic*' 


KOVEL RAILWAY BT8TRK. 

Mr. J. B. Humpbrets, C.E,, ofRiode Janeiro, has patented a 
novel arrangement of the parts of Railway Trains intended for con* 
vej'ing goods and passengers up steep gradients, wliere the present 
s^fkem of traction by loooniotive engine p<iwer iE difficult and expen- 
sive, or entirely inapplicable. Instead of one or more locomotive 
engines of great power and weight, trucks in a series are each fitted 
with steam-engine cylinders, by the action of the steam in which 
motion is communicated to the wheels of such trucks or carriages ; 
and the steam necessary for communicating jthe power may be con- 
veyed from the boiler of a locomotive traction engine in the front of 
the train, to the trucks oomjiosing tliC train by means of suitable 
steam pipes ; or a separate boiler is mounted u^ton each of several 
suitable trucks, disposed in consecutive positions throughout the 
length of the train, according to the number of steam trucks 
comjKMiing such train. — Mechanic* Magazine, No. 1753, 


ASOEKT OP STEEP OHAD1SKT8 OK RAILWAYS. 

Mb. Grassi, of Milan, has (latented an application of the Archi- 
medean Screw to Looomotive Engines, for taking trains up Steen 
Ascents on Railways. Captiun Moorsom, C.E. (who hiniHolf invented 
a system, and introduced it in 1840, at the Lickey incline), has 
examined Grassi’s system by the mixlel, and is of opinion that tlis 
screw may be worked as the patentee states. Ca[>tain Mtxirsom 
further states the method by which he would j^rocoed to apf>ly 
Grasiri’s invention. 

He proposes to construct a locomotive engine with 18 inch outsids 
cylinders, 4 feet driving wheel and 24 inches stroke, with !»oUer capa- 
city sufficient to provide steam (with projjer expansion gear), for a 
speed of not less than 12 miles per hour on the incline; with a gross 
load of not less than 100 tons, including the weight of tlie en^ne 
and tender, which would probably Mnount V> about 28 tons. 
engine will carry her tender upon her own frame. On the driving 
axle of the engine a bevelled wheel will be fixed, so as to connect by 
means of one intermediate motion with the crown wheel on the end 
of the shaft of the screw. 

The driving wheel and screw revolve in exact ratio to each other, 
so that the screw will advance exactly as the diiving wbeels advance ; 
or, in other words, each revolution of the driving wheel sends the 
screw forward nearly 12 feet 7 inches. Tims 12 turns of the screw 
are made for every turn of the driver. Captain Moorsom believes 
about 13,000 such revolutions of the wheel would be made i>er hour 
on the level, and that if the same motive power be applied to turn 

O 
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the screw on the indine above stated, of one in twenty, the steain- 
power will overcome the additional resistanoe arising from gravity 
and the fncUon of the machinery, at a speed nut less than from one- 
third to one-half of that attained on the level with the same load. 

With rt!fl|H‘ct to tlie screw in its relations to tlie road. Captain 
Moorsoin jirojKiHes to make the threadi of the screw to be of 18 inches 
diameter, winding nmnd a cylinder or shaft of 7 inches diameter, 
and with a pitch of 12^ inches. The cyliwler screwed will be al>out 
6 feet 4 inches long, and will always hold two the rollers in its 
grasp at one time. 

The rollers or pulleys will be placed 3 feet 2 inches apart from 
centre to centre ; tiiey will lie about 8 4 inches in diameter, will 
revolve into a longitudinal balk, of timber, and will be lubricated in 
tlie same way as the wheels of tlio carriages. 

The bearing timbers for the rollers will be a single line of balks 
about 10 inches wide by 8 inches deep ; thus each mile will require 
2^88 cubic feet of tiiul>er and 1008 rollers. 

'ITie rails will be hridtjt raiUt weighing 65 lbs. per yard, and 
screwed to balks e(iual to a section of 10 inches by 8 at the least. 
This roiid will be necessary to be tlius laid only on the up side of tlie 
iiioUue, and is a not unusual mode of constructing the permanent 
way. The cost, 8701/. per mile. Cost of the engine, with tender and 
screw and connecting gear complete, 8000/. 

The rails are not additionally expensive on account of this peculiar 
construction. Thus we may say tliat in England the total cost of 
one mile of railway prepared for this mode of traction will be about 
8700/. additional as compared with the expense of construction of an 
ordinary mile of the same railway line ; and the additional cost of the 
engine over and above an ordinary assistant, or bank engine, will be 
about 500/. 

The result will be that such ordinary bank engine, if constructed 
and worked as is usual on the best Kuro})ean railways ou steep 
inclines, would take al>out 60 tons of load up one in twenty ; 
whereas this engine, constructed as above described, would take 
about 80 tons of load up the same incline, and no doubt a more 
powerful engpne would take a greater load. 

The maintenance of exact action between the wheel and the screw 
— the friction of the rollers — the economy of the maintenance both 
of the engine and of the road — are three points of difficulty about 
which various opinions will prevail, till the system has had the test 
of practice. Captain Moorsom’s opinion is, that these difficulties 
are only such as the skill and economical care of an engineer, well 
used to working inclines, may successfully surmount 

The oomparison between the estimated cost of a railway over the 
Alps or the Pyrenees, after the Grassi system, and the estimates of 
the most moderate projects with tunnels, Ac., gives an enormous 
difierence. Thus, the tunnel projected to cross Mont-Cenis, on the 
line from Lyon to Turin, is estimated to cost more than 1 00 million 
lhancs, even although there occurs a gradient of 2j^ per cent. ; whilst 
ou this same liue, Muut'Ceuis may easily be surmounted by the aid 
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of Umi GnuMi tyiitem, at » probable ex|i«ti<liture of tbroc or four 
million francs at most auore tUe coat on ordinary railways, assuming 
tliat tbs increased leoji^ab of the line ia threefold tliat of the tunnel. 

A pamphlet illustrative of the system may bo bad at the othev, 
14, Southampton'Stretit, Strand. 


RAFBTY UN RAILWAY 8. 

l*BOFK8«OR Rankine, Rrosidout of the Institution of EngiiieorM 
in Scotlaini obsorves that a class of legislation to which an institution 
of engineers shouUi turn their attention iH, laws concerning the 
public safety — laws to regulate the strength of boilera and Uio sp<H.'d 
of railway trains. There are no laws enacted in reference to either 
of these matters ; but if such laws were provide<l, tliey should nut be 
calcuiated to check enterprise, or restrict or inconvenience inventors 
or manufacturers more than is necessary ; and in onler that the 
JL/egisiature might be accurately iuforme<i of the circumstances that 
should guide them on subjccU of the kind, it is of the utmost 
importaiu^ that tliese subjec^u Hhould ltd publicly diMcutuKMl at 
meetings by practical and Hcieutihc men. He was sorry' to |)crccive 
a <li8|»ositioii on tlje part <»f very eminent penams to recitinmeud 
re8tricti<m8 that i»e should tliink very injuriouH. For inaUince, Lord 
ilntugham recently suggested* tluit the sjtecd of trains slutuld Ijk^ 
linjited to twenty-five <tr thirty miles an hour ! Now, under projter 
manugernent, and with care, a speed of seventy miles an hour could 
be ina<l« with as much safety as seventeen, for accidents seldom 
ttccurred but through mismanagement ; and the proper coume to 
adopt would be to euforce proper management and caution. We 
ho{>e this correction of Lord llrougbam's suggestion may be as 
widely circulated as the error. 

8UHPEN8ION RAILWAY BBIIHiEft. 

Mr. C. ViGNOLEtt has communicated to ti»e British Association a 
papier “On the Adaptation of Susf^ension Bridges to sustain the 
Passage of Railway Trains.” The subject was comprised under 
tlie following heads ; — First, the maximum load to pass the bridge ; 
second, the velocity of the train ; third, the strength of the uliains ; 
fourth, the rigidity of the platform ; fifth, preventpm of undulation, 
vibration, and oscillation. The novelty of the author's inquiry in 
the matters lie adduce<l was confineil to the (question of the rigidity 
of the platform. He instanced the bridge over the river Dnieper, at 
KeifiT, in Prufwia, erected according t(» his designs, and stated that 
the successful resistance of the well- braced platfi>rm of this bridge to 
tlie effect of hurricane w inds had been long remarkable. This bridge 
was completed about four years ago, just before the commencement 
of the Russian war, and at a time when he little tlitiight the result 
of his exertions would so soon be used in facilitating the military 
operations of Uie Russians against tlie allied forces. He alluded to 
the severe teals which it had successfully withsU)od, m the conv^- 

• At the M<*eiing of the National A«(v>oi»tion for the Promotion of ftocisJ 
Scietk/'e, held »l Bumungham, m October, lt<57. 
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Mice of Annioe with betvy ordnanoo ; and be CMoe to the oonoloeion 
that the ndapUtion of ettiipeoeion bridge* to rmilwey porpoee* if quite 
practicable ; reoontroending, at the nune ^me, that the tpeed of the 
trahift, when piuuilng. ahould be kept moderate, at compared with 
ordinary »f>eed on ndlwayi, 

IMPBOVITMEXT of PERMAKEirr WAT OW BAILWATS. 

Mb. J. M. pARBOiffi, C.K., baa micceeded in aocompliahing a 
matter much wanted in the Permanent Way of Railwaya, — that of 
Becuring the end* of the rail* firmly in tlieir position, and tbn* pre- 
nerving an eTeii roatl at the joint# of the rail*. Thi* if performed by 
mean* of hi* werlge fi«li-j<»int chair," which i* twice the len^i of 
the ordinary chair, and *o contrived on one tide a* to catch the 
lower flange of the rail, and pres* cloee under the upper flange. The 
ftate of the rails near the joint* *ecured by Mr. Paraons’s method 
form* ft striking contrast to those fastened in the ordinary way. It 
is stated that the ex|>euse of removing the ordin.ftry chairs, ami r©« 
placing them by the “ wedge fi«h-joint chair," will be comparatively 
small, Iwing less than that of the cost of fishing, and capable of 
l>eing more readily executed. 

WROUCHT IKON railway CARRiAGEft. 

In the Scientific Amcrnmn is descrilnKl, in }*atter*on, N. J., a Kail- 
way OajTiftge constructed almost entirely of Wrought Iron, Tins 
material i« employe<l to obtain great ntrength, with less w’eight than 
usual, and to avoid the seriou* injurie* which generally occur to 
passengers in collision* with carriage* of the ordinary construction. 
The framework of thi* wr«»ught iron carriage i» in effect an extnmiely 
strong and stiff, yet elastic, basket, each joint or intersection lacing 
#trt*ngtl>ened by rivets, and the whole being further protected by 
making the eiitii'c platform at e.'ich end one strong spnng of steel. 
Should this carriage come into collision with another iu such manner 
that the springs at the end* cannot absorb the shock, the carriage will 
itself spring, collapse, twist, or crumple up, but cannot break and 
crush its contents with the fragments. One of the great dangers 
fri)m collisions, &c., is the di8|K>sition of onlinary carriages to pene- 
trate each other with their timl^ers, but this and many other minor 
evils are avoided in tlie improved carriage. 

OOAIi- BURNING LOCOMOTIVES. 

An invention of the greatest importance to railway companies 
generally has for some time past been successfully employed upon 
the London and South-Western railway, hy which, calculating u(>on 
seventy engines l>eing in steam daily, a saving of 2.5,00b/. persnnum 
will l>6 effected. The honour of the invention is due to Mr. Joseph 
Beattie, the locomotive suf>eriuteDdent of the line. Mr. Itenjaniin 
Fothergill, of Manchester, has severely tested the contrivance, and 
the average result obtained *howed a difference in fuel of 4 01 lbs. 
in weight per mile in favour of the coal engine. Mr. Fotborgill 
oonsideni, however, tliat these result# are partly produced by 
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Mr. BMttk'i p»t«iitad MT»i>g9ine&t for httUiog tb« feod w»tor 
before it w panped into the b^ler. Mr. Fothergili further etatee 
that the eoal engtnee are folly capable of burning their own eiuoke ; 
that th^ rapidly generate an abundanoe of ateani ; and that the 
burning of ooah according to Mr. Beattie’e plan, ia far more adran- 
ta^oouji, aa regarda the durability of the fire-box and tubes, than 
cole could poiubly be. 


FrjrroH’s PAnirr railwat ktohal DrrECTt>R. 

Mr. Fxntor, of the Low Moor Iron-works, baa invented and 
brought into use an apparatus worked in conjunction with Kadway 
Signals, and designed to act aa a Detector, — by proving, in the event 
of an accident occurring, whetlier the warning aigniU was or was 
not set St the time of tlM paaaing of tho train, and thus fixing the 
blame with certainty up<>n the culpable party — tlio engine-driver or 
the signal- man. aa the case may be. The invention conaiata in 
placing a supplementary signal or semaphore between Uie station 
iiignal and ii^ distance signal, or beyond the latter, or beyond both. 

supplementary signal is worked in connexion with, and by Uie 
name handle as, either the station or the distance signal, and is used 
for indicating whether the one or other of these signals was set at 
the time Uie engine passed it. It stands only aa high aa *the buffer 
beam of the engine, and is placed near the rails, so tliat when an 
arm i« thrown out therefrom to danger, the engine cannot pass with- 
out breaking it dowm. Tim arm ia secured in a socket, and may be 
readily replaced when broken, at a small coat ; or the arm may be 
point^ in such manner tliat, instead of being broken, a |^>ortiun of it 
may be turned out of its traoaverae position, and thus indicate the 

{ jiaaaage of the engine. Tlie signal (>ost will l>e inexi^ensive, as no 
amp is required, and a short w ire attached to that of the station or 
distance signal will work the supplementary anm Tho ad<iitional 
signal post, when situate<l between the station and the distance 
signals, should be placed as far inside the latter as to allow an ordi- 
nary train to be protected by the distance signal when the train is 
pulled up short of the station. A thin glass phial, containing a 
coloured fluid (or other similar contrivance), may, if found neocssary, 
be introduced into the end of tlie supplementary semaphore. Tliis 
would be broken when the engine struck it, and the fluid be spattered 
over tlie buffer Ixiara, more certainly insuring the detection of the 
culpable engine-driver. WTieu the signals are set at caution, it is 
neoessary that the supplementary Bigtutl post and arm should be so 
arranged that the engine and train wUl pass clear of them. — MtcJuinici* 
MagaziHc^ No. 17o£ 


mtw railway bioral. 

Dr. Gray has desoribe<i to the British Association a new Railway 
Signal, which has been tested very satisfactorily upon the Midland 
Great Western Railway. The qualities which it possenes, and 
which are relied on as establishing its value and effidenoy, are-^ 
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Ftrtty the lignal ooqM )>e made from the gniurd to the driver ukI 
bade again with certainty and rapidity. 8wxmdly, that the guard 
Mid driver Hhoold be able to communicate with each other by mean# 
of a code of eignale. Thirdly, that in certain caaee the aignal appa> 
ratus should be eelf-aoting antomatio — for inntance, if any accident 
oauwed the severance of tiie train, which would prevent any comran* 
nication l>ctween the guard and tlie driver by the voluntary action 
of either, tliat notice of Uie fact would be conveyed to them by the 
a]>paratuB itaelf. Fourthly, that there should be no sj^ecial skill 
refiuired in order to manage or make the signal ; what he meant by 
that was, that it should not be liable to derangement, and that in 
case some derangement did occur, the ordinary workmen employed 
on railway works would bo able to set the apparatus right, or make 
a new one. Fifthly, that there sliould be always a constant indica- 
tion before the parties in charge of the train that the signal was in 
working onler, so that the gtiartl would not start from the station 
without knowing tlmt the signal was all right and in reliable condi- 
tion, and W’ould not fail him upon the journey. Tlie sixth requisite 
was, tliat the communication between the carriages sliould be of 
such a nature that tliere would be no serious delay in making up the 
train of carriages, because of the use of the signal. Dr. Gray en- 
tered at some length into the principles and details of the invention, 
and exhibited a working model, the size of the actual apparatus, and 
several experiments were then tried, all of which worked most suc- 
cessfully and elicited loud applause. The signals were made through 
a tube 168 feet in length with the greatest rapidity, and the air 
was exhausted at one end by an air-pump, but by a simple turning 
of tl»e cock the effect of this exhaustion was <legtroyed, and a retl bar 
or semaphore was thrown across a little box representing the box 
beside the driver, and a whistle was also made to sound by the same 
instrumentality. 

Lord Otho Fitzgerald said he was present on the occasion on which 
this apparatus was tested before the Lord LieuUmant. Ho was in 
the liord Lieutenant's carriage, in which there was a means of com- 
munication with the guard and driver. They used the signal three 
or four times, and it answered perfectly in every way. He then 
went upon the engine, Mr. Dillon l>eing in the guai^'s van, and 
they coinmunicateu 'wnth each other seveml times with the greatest 
rapidity and ease. He afterwards went into tlie guard’s van, where 
he again tested the apparatus, so that he was competent to B[»eak of 
the jierfect success which had attended the experiment. — The Presi- 
dent, Mr. Fairbaim, said, Dr. Gray had obtained a desideratum as 
far as regarded the communication between the guard and driver of 
a railway train. It was hardly necessary for him to say tliat any 
apparatus by which the danger signal couUl be effectually given, was 
01 the greatest importance as regarded the safety of life and pro- 
perty. He was that time did not permit them to enter into a 
mscuBsion upon this interesting and important subject ; but, indeed, 
diactission was soaroely necesBary, as it was clear from the explana- 
tions given by Dr. Gray, and the experiments which they had wit- 



UKCfUVlCAX An UBEFITL A UTS. 


&5 

tiuii hn» very ugeoioii* Apf^mius would effeciuAUy oury out 
tlie c»bj«oi for which it wci dietgued. — diAnMvuM JUport. 

jrsw ftTSTiM OF nunr aioFALuyo. 

Mb. C. V. Waulbb, the tekmwidkic eofi^neer of the SoaUnEMiiem 
Bmilwey Compeny, biui devieea an exfiediont by which the power of 
oommuBtcating with the etationi on both eideii, up and down tlic 
line, te placed at the inatant oommaod of thoee in charge of trains. 
The oontrifaoce ui one of extreme simplicity and cheapness. No 
portable apparatus whatever is employed, and no knowledge of tele* 
graphs or telegraph Uuguage is required of the guard. An appa* 
ratUH is nlaced at tlie various stations along the line, every two 
stations being connected by a wire. It consists of an electro- 
magnet provided with a keeper, cairying a hammer so fixed as to 
strike a bell whenever a current of electricity is tniusmitted. A 
battery of graphite (from gas retorts) and line is plactnl at every 
statii^n, the graphite end of each being in connexion witli the earth, 
and the zinc end with the little apparatus we have mentioned. Thus, 
the galvanic currents of each two l»att<'ries are a<’ting in contrary 
directions in the same circuit, ami the |)ower of each being equal, no 
action ensues. Whenever it is wislietl to transmit signals in conse* 
quenoe of some break down occurring between the stations, all that 
lias to be done is to make a connexion between the winf and railway 
metals, or the earth. The two currents then no longer oppose each 
other, but flow regularly through the connexion made to the earth, 
causing the electro- magiiets at the two next stations, up and down, 
to attract their keepers, and thus strike both l»ells loudly. Very 
few distinctions of ngnalsare required for train ‘signalling ; one, two, 
or three blows, in a language which the most obtuse can understand, 
are adeqtiaie for fill common purposes. And for engine failures, for 
accidents, or for damage to |>ermanent way, set signals are pro- 
vided. This new property hss been imparte<l to the signal bells and 
their language without extra cost. It is accomplished by merely 
interchanging the position of two wires inside the instrument. Jn 
this way Mr. Walker has modified many grou{.>s of bells that have 
Iteen long doing the old work the old way, and which now do it witli 
the new {tower at command, in time of need. — Proc. Jioyvd Society. 

BTKENOTH OF inTTALS. 

A VOLUME of Reperts of Exjterimeints on the strengUi and other 
properties of metal for cannon has been published in Philadelphia, 
and may be had in l.«oodoo of Trtibner and Ck>. 

The bursting of the large gun on board the Princeton^ American 
war steamer, thirteen years ago, caused the United Htates Govern- 
ment to institute a series of investigations on the properties of metals 
for cannon, a detailed Eeport of which, so far as prosecuted, is oon> 
tained in the volume before us. 

The {>ortioD of the volume allotted to wrought iron is limited to a 
briM inquiry ou the tensile strength of the iron in the unforUmate 
gun alluded to. This resulted in the discovery, that while ihe 
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for tbo ol»«eU tor whtcb htf rrqtur«d UM«i«o«klbi> ndScianUj 

Mtiafied ia • few elementuTbooks of •cieiioe. A iiUle koowledcewowkl abown 
him that what he aoufht wa» already made knimm. The ffrallMiiaii who intro- 
doeed me t«4d roe that be beVtered be had already apent 100,0001. He atated ttiat 
arkh lady had apeoubOed in the iarention to tihe extent of 90,000f. I am aAwid 
Utat from thia caoaa pnbiio, aa wall a« private, mtereata have attfered. Three or 
four yeare am I waa aaiHng in the harbour of Pnrtamouth, and I aaw a number 
of fine ahipelaid np ; I naked a Bailor what aneh and iroch a one waa, and he aaid 
to roe, ** Siioh a iiupia perfect^ aotnnl, but die roHed aotreroendouBiythat it waa 
inipoBBiUe to keep her maata in ber." lie piiinted out another that aailed ao 
alowly that ahe waa utterly worthleas. It wa« rather doubtful whether all the 
information I ffot from the loiilnr wan correct, when a little i>ook fell into my 
handa containmfr paper* on the reanlt uf the Eihibition in 1861. They were lec- 
ti of the cImt. Atticniinit them 1 found one br Capi. Mooreom, 
one of the moat acicntiAc oiKcem of Uie nary. He was painfully aenaible of the 
fael that, during the laet war, Ibe tdiipe of the French and ^laniards, for atabilitT 
and fadlity of manornTring, wrre *n|ierior to thoee of the English ; and aHhougn 
eventually the akill of <Mir»*eamen, arid their courage, hail auereeded ineetah’' *^” 

the aupremaoy of Knglaud, yet it waa at auch aaM.'riik’eoflire aa might be i 

had our ahips more nearly Mj»prt»nfh»Hl to thoae of the enemy. He cleauriy traeea 
that state of thinp to the ignornnce of acientiBc principle* which prevailed 
amongst ahin-buildera. It is a fact, that a peraon who puhiished a acientifie 
treatiae on the arobjeot die<l a working ahipwright. ao btUe waa the attention 
which waa paid to it. 1 have henrd on aomc mraaionn the eomulaiut made that 
engineering seience had effected very little for ua. We should recollect that 
etij^neem do not spring up at the spur of the moment, and it ahraya reguirea a 
strong induoeroent to direct inventive powers. Have we never hMurd et official 
prejud«*« in this eountrj P Braidea, if any one invents anything, what chance ia 
there that it can be kept secret ? What chance is there that the enemy would not 

S >t posseaaion of it f It is not by little j»artr inventions that the engineering 
ill of England has lieen brought’ to aid tlie Atate in any eonteat. 1 believe if 
some of the moat eminent of Knglish dvil engineera had l>een consulted in pnwr 
time, in ounjuuctiou with the miritar}^ engineers,— ! Udieve that nieana would be 
found by which the gigivntic engineering resonrcin of England could be brought 
to bear efleetuaBy on the struggle. It ia certainly too mtH'h to a»T that Cron - 
■tadt would have been taken by eontrart. It ia certain that wrought inro will 
resist hravv ordnance ; and further, it is a fiu t, wliich uobody will deny, that the 
aea w'ould lie able to War that weight. At tlmi time there were actually French 
experiments in existeTK'e on the resistance of wrought iron to shot — erperiroenta 
which would he enough to afford correct itata for the neceemry calculatioua. 
There i« little d<ml»t that ica.Hel* might haie Won constructed* of such aobd 
materials as woultl cnoblc them to enter a harlM)ur and take the batteries in 
reverse. Thia is not the jdace to enter info the miniitia' of such subject*; but 
when it is aaid that engineering arience In England haa abided so little U» our 
atrengih, 1 think we should cmll upon those who asv so to show that engineering 
aoienue was applied for in a prvtper time and in a pro»K*r manner. These obeer- 
vations may W a auffleient answer to the question. Why the Mechanical Section 
of the Britiah Amodation is neceaeary ? 

RKCBNT IMPBOVIMKNTB IN THE MANUFACTURE OF IBON. 

A Report has been read to the Fellows of the Cbemioal Society, 
by Mr. Al>^, director of the chemical establishineDt of the War 
Department, on the above inquiry. 

The first portion of the Report was devoted to a consideration of 
proposals relating to the consti^ction of the blast furnace, the appli- 
oatiem of the blast, tlie mixture of ores, Ao., with the view to ensure 
uniformity in the working of the furnaces ; the preparation and 
state of divisHm of the ore, and its mixture with fuel and fluxes ; the 
economization of fuel and heat ; and tlie def»cription of fuel employed. 
The last waa considered to be a subject of much interest from the 
circumstance that the very considerable iron resources of Ireland 
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might be expected to riae to greet iiuportimcei if Uio epplicatioe of 
peet, to ooe form or other, ea the meeoa of redoohig end refining the 
metel, prored «• aucoeiiafiil m wm entieipeied by oumeroua {lereoiui, 
whoee ettention bes been deroied to the aobject. 

A reriew wea next tidEen of the nutneeooa phuiR proponed for 
eflectmg the reduction and purification of the metiU in one oontinuone 
0{t<TattoD, none of which were oonaidored ns lik^ to oocnpet© soc' 
oeMfuUy with the present system of iron melting. Allution was 
also ms^e to the s^tero of pnKlucing refined iron or steel direct from 
the ore in the United Statee, in the so^caUed blooniery forges. 

The necoml portion of the Report related to the a{>plieatton of other 
agents than those in general use in tlie nuinufacture of iron. 

After an exainbiation inU> numerous pro|H>t«als for improving the 
ordinary refining nnd pudiiiing processes, i^iatMits were noticed in 
which w.-vtin- was luiide an agent in the purification or deoarl:K>nizati(>n 
of the meUd, by o<kaiing its surfac'e, wlten in a divided condition, 
and prior to its finrd treatment, with a covering of oxide of iron. 

{latciits relating to the pnsUu tion ol steel from retine<l or 
wrought iron l)y fusion and by cementation, with tiie employment of 
particular ocmentirg materials arul fiuxes, and of conirivtvncett for 
rentlering tlic c*emcntiug ojicratiou a <*ontintious one, were next 
noticed ; and this ie<i to the discussion of the several (>atents brought 
out by Mr. Ikmsenier for the |>r(sluction of steel and maileabio iron. 
Other {laicnU, such as those of Mr. Martein, Mr. Tarry, and 
Messrs. Lea and Armitagc, l)caring upon tlis same principle, were 
deacril^ed, and notice was taken of the effects «)f this |)articular motle 
of ti'catment upon iron. It was held that the results of oxperinx'tits 
with Mr. liessemer’s process, and of the clieroioal examination of his 
products, had not nerved to bear out the statements made by him in 
iiispa|ter read liefore the British Association last year. 

The Report concludeil by pointing out the great extent to which 
the puddling process depended uj>on the skill snd industry of the 
workmen, and by sliowing that this was sufficient reason to lead all 
intenjBte<l in iron manufacture to cherish the hope that the continued 
exertions of Mr. ib*sKctner and others, who are now actively engaged 
on the subject, migiit lead to the successful application of Uie prin- 
cipls upon wiiich was based the process which had excited such 
general attention ; so that the prophecy of Mr. Nasmyth, that it 
would lead to a new era in a most important branch of our manu- 
factures, might ultimately be fulfilled. 

KXWLY-ISrTENTKD 8TEEL. 

Tax Woolwich Dockyard authorities have reported favourably on 
the invention of the Abb^ Pauvert for producing steel of very su|)e- 
rior quality from the roost ordinary cast and puddled iron, and piece# 
of iron in any state, at an extraordimu’y reduction in price. M. Pau- 
vert has ^ured his invention by a patent from the British Govern- 
ment. The articles of newly- invented steel teste<i at the Dockyarrl 
were clipped tools, chiseb, taps, dies, and other instrumeiits in 
general use in factories. The conversion of the metal docs net 
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require the sligbteet change in the anangemente of the melting 
furnace, it being eimpiy effected by chemiciu innedienU and elaetic 
a^^ency. The i^vanta^ of thia invention will lie rendered suffi- 
ciently a^iparent when it is stated, that steel of superior quality has 
only been fabricated hitherto fronci Swedish iron, which, according 
to current prices, costs between 14^. 10s. and 16/. 10s. per ton, 
whereas by the Abbi$ Fauvert’s procen the same is procured from 
Xlritish forged pig iron, varying in price from 4 /. 10s. to 5/. {wr ton ; or, 
HS we liave intimated, even £r^ old refuse or scrap iron, llic cost of 
the conversion of the metal will not exceed 1/. 5s. to the ton, nor 
will there be any 1 cm}s of material whatever, as one ton of the worst 
iron yields one ton of raw steel. This most imj)ortant discovery has 
already been brought into operation by the Messrs, de Beauchamp, 
M. Benoit d’Asy, and other large ironmasters in France. — Holds- 
worth's Geology, Mines, and Soils of Ireland. 

In a letter on the subject, Mr. J. H. Browne says : — “The Ablxj 
Pauvert, after lung and laborious researches into the nature of iron 
and its varied combinations with carliou, has found that, in order 
to obtain different equalities of steel from iron, regard must be had 
not only to the punty of the iron and the quantity of carbon com- 
bined with it, but also to the inode in which tlie carbon existing 
in the iron enters into combination with it, and to the manner in 
which crystallization takes place. In order, therefore, to obtain 
steel of superior quality from all kinds of iron manufactured by 
means of coke, it was indispensable to ascertain the manner of 
purifying the iron, of regulating to a certainty its combination with 
the carbon, and its crystallization. That Uie Abb^ Pauvert has 
arrived at these results, was fully attested by his ex])eriment8 at the 

Royal Dockyard, Woolwich The manufacture of the steel 

does not require the slightest change in the actual arrangements of 
the smelting and cementing furnaces, crucibles, or other apparatus. 
The conversion of the me^ is simply effected by chemicid ingre- 
dients and electric agency.” 


NITROGEN IN STEEL. 

A PAPER has been read to the Society of Arts On some 
Combinations and Phenomena that occur among the Elements 
engaged in the Manufacture of Iron, and in the conversion of Iron 
into Steel," by Mr. Christopher Binks. The author began by 
remarking that the generally received theory of the formation 
and composition of steel was not satisfactory. The very old prac- 
tice of using ferrocyanide of jK>ta88ium as an agent of con- 
version was worth consideration. This compound contained 
nitrogen and potassium as well as carbon. He then {proceeded to 
give the detaui of a series of experiments made by exposing com- 
mercial maUeable iron to the action of various substanoes at a high 
temperature, and remarked that as far as those trials extendi^ 
there had always been a co-operation of both carbon and nitrogen 
whenever steel was produced, though it still remained to l>e deter- 
mined whether this was absolutely necessary to its formation. It 



uscajLmcjJL A3n> tsktcl abts. 


61 


WM Alto remtriukble that rarious nitrogvooua matton, such at horn 
and leather tbaviDp;!, animal charcoal, and other tnbstancee, were 
oommonljr oted, enber in the manulaotiire or in the tempering of 
■teel. Analytet made by himtelf jm>Ted that the beat kinds of steel 
contained about one-fifth per cent, of nitrogen. In court© of hit 
remark/!, allueion was made to the fact that in the formation of the 
celebrat^ l^t Indian tteel, called Wootz, highly axotixed or nitro> 
genixed vegetable tubstancet were used. At the close, Mr. Binkt 
acknowledged the deep obligations the iron world owed to Mr. Bes- 
semer, were it merely for the practical development of the vivid 
reaction of atmospheric air and molten iron, at the tame time express- 
ing hit contempt for the hypercriticisins directed against Mr. Bes- 
semer ■ exertions. 


DKRSEMER’S iron and STIEL MANCrACTURE.* 

Mr. Besrgmer seems resolved to make the best possible use of bis 
process forkeeping iron melted without fuel. He has filed specifications 
of other two new patents for further improvements. He states that 
by the ordinai-y |Kiddling process of reverl»erating fiame and gaseous 
matter from mineral coal on to the molten or senii-moltcn metal, the 
iron is iiijurwl, at great cost ; and the object of bis first patent is to 
sustain, without ordinaiy' fuel, the heat rcfpiisite during ^ prt/cess 
pnxlucing the effect of puddling, or during puddling itself, by forcing 
into and amongst the ir^m jiarticles, through jet pij)es of fireclay, or 
iron, jets of air, or other gaseous or gaseous with pulverulent matter, 
containing sufficient oxygen to keep up the heat of tlie metal, so as 
to admit of the puddling or other pn/cesHes producing the same effect. 
The second |mtcnt claims the obtainment of crude or gray pig-iron, 
hani white iron, or steel, and malleable iron, direct from carbonaceous 
iron ores, or from any mixtures of carbonaceous ores with oxides or 
other ores of iron, by the application thereto of a blast of hot or 
colfl air, or ste/vm, or of any other gaseous matter containing oxygen 
or hydrogen, and without requiring any fuel except such as is evolved 
from the said ores of iron, and from the gaset/us matters forced in. 

It is ratlier a curious circumstance in reference to the essential 
principle of all Mr. Bessemer’s processes — namely, the dispensing 
with ordinary fuel in his melting pr^Kiesses — that an old author, who 
wrote before Mr. Bessemer could have ever dreamt of his new pro- 
cesses, in a work treating of the Japanese and their inventions, is 
said to liave stated that they had one “for melting iron without 
using any fire, casting it into a tun, done about on the inside with 
about a half fof>t of earth, where they keep it with continual 
blowing, and take it out by ladles full, to give it what form they 
please, much better and more artificially than the inhabitants of 
Li^ge are able to do. So that it may be said Japan may live with- 
out its neighbours, as being well furnished with all things requisite 
to life.” 

Tiiere is scarcely any new invention of mark or moment, of which 

• For a full deaeription of Air. Bessemer’# former prot eases, see Tear-Sook qf' , 
luc^, l!i57, pp. 6-10. 
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tracef bsTe not existed in the £Mt from time immemoriAL Such 
WM t)ie CMe with the ecrew propeUer, with with the compass, 
and manj oilier inventions and discoveries ; and new instances are 
ever and anon turning um as was laidiy the case with the screw 
augur and the Bramah lock. If the Japanese (a sort of insular 
Chinese) do really practise this new process of Mr. Bessemer’s, 
de^iend on it ** there is something in it,” however much it may as 
yet be involved in difficulties. — liuUder^ No. 740. 


mtw MO©* OF AFPLTIKO HBSfiKMXR'S IKVEFTlOJff. 

Messrs. T. Browk and G. Parry, Ebbw Vale, Monmouth, pro- 

1 )Oiie a modo of refining, purifying, or decarbonizing melted cast-iron 
ly means of currents of air, in a covered or jiartially covered fdr- 
naco, without coal or other fuel. The metal being in a melted state 
'(preferred from the blast famaoe as being the most economical), they 
run it into a diamber or furnace, which is closed so as to provent the 
temperature of the contents being too much lowered, ^ey intro- 
duce air tuyires from a blowing apparatus into the interior of the 
chamlier above the level of the melted iron, and in such a position 
that air shall be blown down with considerable force upm the top of 
the melted metal, so as to pnxluce a combustion of the carbon com- 
bined or mixed with the iron. The blast may be either hot or cold, and 
they continue the process until the iron has been brought into a state 
similar to that called finery metal, or refined iron. 

TH* MACHINERY OF THE WAR DEPARTMENT. 

A VERY interesting paper, on tlie application of Machinery in the 
War Department, lias licen rea<l at the Society of Arts, by Mr. J, 
Anderson, inspector of macliinery, Royal Arsenal, Woolwich. The 
paper is of necessity of an outline form, the limits asnigued to it 
being too narrow to admit of detailed descriptions. 

Up to s recent period, by fsr the ereeier proportion of the work, in muking 
the innnitioiM of war, was performed by hand labour. In lBi2 there were but 
two steam-engines, tofipether equal to borse-power, which gave motion to a 
few machines for sawing and planing the timber of gun-carriages. The simple 
statement that there are now 68 steam -migines, with a nominal power equal to 
1170 horaea, giving motion to 16,640 feet of ahafting, 18 steam-hammers, 64 
hydraulic preaaes, and 8773 machines of various descriptions, will afiord some 
notion of the extraordinary effort which has been made to render the several 
estaldishments efficient and fitted for any emergency. 

Without piv^udioe, the United State# of America, the continent of Europe, 
and our own country, have been searched for the most superior appliances, and 
hundreds of machines have been designed for purposes peculiar to the War 
l>epartment, but which may be usefully employed in the general manufacturea 
of w kingdom. 

From these important changes and improvements the greater proportion of 
wsr stores can now be produced with unskfiied labour, the form, dimenskma, 
quality, and quantity of the produce biuug nu*«tly dependent on self-acting appa- 
ratus, a system of operation which has l>een more Jully developed in the wood 
and metal manufacturea of the War llepartment than in any private establish, 
ment with whifdi Mr. Anderson is acquainted. 

To ensure perfect success, the details of the small arms machinery are being 
carried out by an American gentleman, br<«ight over by the Government, who 
poBBCbaes a thorough and praoticnl experience in the working of this system in 
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tiM Uniltfd StAtM, frho ha* Uie a awfpc a of wraval of hwowa cottalrrmra* 
tfom ike «nMifl^‘«nBe factoriM of 5etr Kofkiid. 

The bafotiet, from firet to last, nAOerfoee M>TeiitT>ab: operstion«, each of 
wh&eh is doftniCe and abuple, sad st the cu^umb of 'the hurt one, the several 
bajonete are ae much alike at the diftWrent pieces of nsonej Croat the Mint, and 
they present a degree of aoouracj which could not be equalled, even at three 
tunes the coat, bj the tools or apparatus ohsoh hare hitherto been employed in 
EuEhukd. 

Amarican marhinery introdut'od into Eaghuid by the War Department is 
ao peculiar, that it preaenta a rich mine of mechanical mrtioiui, worthy of l>eing 
studied hr our machine makers. The gun-stock mat'hinery, eapeciallj, is a 
positive addition to the meirhamoal resources of the mUion. 

In 1954, an urgent demand was made from the Crimea for wrought iron shells, 
an article of peculiar shape, not unlike an immense champagne ^tUe, which it 
was found impossible to get hr contract in sulHment time ami quantity to meet 
the demand. In this envergency, a factory capable of producing iDt) ot these 
shells daily was erected ; it covers Mpiare feet, eontaius 4 steam *eugines, 

7 steam-hi^mers, and upwards of 4<t ma<.'htues of \’ariouB deacriptions, many of 
them original and specially adapted to this manufisciure ; and this establishment 
was in operation withm two mouths from the date of order, and that, too, during 
the severe winter of lti64r&— a fact which is worthy of being recorded. 

A peculiar feature in the appheation of machinery in the War Department is 
the mMquent and saeccssful attempt to oongrefaie a numl>er of mstruments 
together, in such a manner that they may act on an article, or aeriaa of articles, 
iimaltaoeiiuslv . To select two examples — one machine is nsounied with twenty 
or more circular saws, on different spmdlea, horisontal, vertical, and at various 
angles, so arranged thst a passage through the whirling ^np will pnxhice the 
reemin^ shape or form ; a numl^r of piet'cs of timber are nxea to a moving table, 
and one after another imsh througli the saws, and are instantly transformed into 
shape. Again, there are mai'hmcs in which some twenty or more drills are 
arranged in the same manner, and oIm^hI so ss to drill upwards, in order to get 
rid of the chips ; this prinriple of ofieration is extensively us^ for hard-wood 
morticing purposes, in various ways, and is very expeditious. 

ike floating factor}' which was sent out to the Crimea in ten weeks after it was 
ordered by Lord Fanmure, was riiiitcd by the chief officers of the French, Sar- 
and Rttsstan services, ail of whom expressed their surprise and ndniira- 
tion. daolaring that it, together with the railway, gave them a higher opinion of 
Eugiand, her resources, and her settled determination to conquer ultimately, 
than almost anv other trannai'tiou c^innected with the war. 

Besides the flosting factor}', several other plants of ma<*hinrry were sent out ; 
among the rtM»t a complete saw mill, with suitable rtv*am.«nguie, to Binopa, 
another to Balakluva, WTili both circular and frame saws, and other machinery. 
Of the miscellaneous services carried out during the war, one of the most 
important was the erection of a pier at the wharf of the Koyai Arsenal, extend- 
ing out into deepwater, by metuis of which four of the largest class of vesseis 
can lie alongside during all I'onditions of the tide ; and in connexion with this 
pier is the a|»plication of hydraulic power to work the cranes. The whole 
•xpcfoae, including the steam-engine and hydraulic accumulator ajpparatus, and 
the oranes, amounting to nearly 33,5bOL, was cleared off in the sanug of the time 
of vessels alone during the first six weeks that it was m operation — an important 
consideration, sithough secoiidarv’ to the far higher advantage which it afl'ords 
the y/%r Dc])artment, in the rapidity with which it can ciuburk war matenal and 

The Anuatrong hydraulic apparatus, for working the cranes^ is also being 
' ' ’ • - - « . , ^ ^ine, with an air-vessel to produce the 

t of w ater. This air tcsscI is in the form of a cylinarical stean 

boiler, with hesnispherMral ends, and is placed vertically, la connexion thera- 
wnrth, an iron reservoir, 100 feet in diameter, has been placed on a hill in the vicL 
liitr, 230 feet above the Arsenal, and is filled through the fire mainn by the 
byobranbe apparatus. In ease of fire, the water in Uie reaervoir is alwsys ready j 
meaawhile the steam engines, equal to 30 horse-power, will jro to work oo Uie 
pumping apparatus as an auxiliary, and the two oombined wul afford a {dimtiftil 
suptuy ^ water, equal to the requirements of any probadde emergency, 
lliere are 69 steam boilers in the Wax Department, and that everything i 
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dttdvt V) miIMt m 4 Monomy in tati fhoBld b« omvIUDt nUMMlnd to, n lytlMn of 
roportini; Hm bom orfr»nis^, •bowiiif tbo worloiif hntoiy of mmoh iraiier, m 
regard U) proof, (itnee ^ eiaminalioo, eleooing. and repatn. aibo tli« coomuBp* 
tion of fuel, tbe qnaotHj of water erapcwated bj a pound of coal, and oib^ 
particulars . — Jommal tffUu BociH^ <ff ArU. 

HIW KIFLl BXPXKUaafTS AT HTTHF. 

The weapon recently tnpplied to our troops is the new Rifle, called 
after the place of its manufacture — a Oovemment establishment at 
Enfield — and the eflioacy of this arm was to that of the old musket 
pretty nearly as twenty to one. But during the last week or two tlie 
Enfield rifle has l>een challenged and encountered by a competitor in 
the shape of a rifle devised oy Mr. Whitworth, and in some of the 
principal points of excellence it has been completely surpassed. As 
regards ranee, the Whitworth rifle actually sent its bullet into a 
target at a &itance conBidenU>ty exceeding a mile (1880 yards) with 
measurable results, when the Enfield rifle made no hits at even 1 400 
yards. As remuxls accuracy, the Whitworth was nearly as good at 1100 
yards as the Enfield at 500, and when both were fir^ at 500 yards 
the shooting of the former was three times as good as that of the 
laitot. As regards force, the ball from the Enfield weapon, charged 
with only the regulation quantity of powder, did certainly penetrate 
twelve planks of elm, each half an inch thick in succession — a per* 
formanoe which, but for oomparisons, might be thought both respect- 
able and sufficient. When, nowcver, the IVhitworth rifle was tried, 
under precisely the same conditions, it positively drove its bullet 
through three- and- thirty of these planks, and the missile was only 
then stopped by a solid block of oak behind. There can be no doubt, 
therefore, that on these points — {mints evidently of the greatest im- 
portance in the estimation of a firearm — the new regulation weapon, 
excellent as it is, has been beaten by one still better ; but it does 
not follow that the best rifle for shooting quietly at a mark will be 
the best for the service of an army. 

A NEW CANNON. 

The Journal de Geneve describes an experiment made of a me- 
chanical Cannon, which loads itself and fires twenty shots a minute. 
The balls crossed the Rhone, w'ithout the gun, which was mounted on 
a plateau, making any recoil worth speaking of. This cannon is the 
iuveution of M. Ravel, a manufacturer of musical instruments. 

NEW MILITAKT BRIDGE. 

In May last, experiments were made at Chatham, for the purpose 
of testing a new description of Susjmnsion Bridge for the passage of 
artillery, cavalry, and infantry over rivers and streams, the invention 
of Sergeant Major J. Jones, K.E. A field bridge of this description 
can be constructed and thrown across a river of from 50 to 100 feet 
span in less than three hours, and when completed will be capable of 
sustaining the passage of heavy field-pieces and any number of troops 
required to proceed over it ; after which it can be taken to pieces in 
an exceedingly short time, and transported with the troops. Ser- 
geant-Major Jones’s suspension- bridge is formed by using the sheet 
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iron bnodi of tho new gAbioni introduced into the aervice, which are 
nhfo hi* invention. 'Die bridge^ which has been tested at Chatham, 
was ooniitructed with a span of about 50 feet, and was formed itimpiy 
with the ijands of 24 gabions, the weight of which was Uw., the 
whole )>eing completed and fixed by the trt)up«t in little more than 
two hours. With the view of ascertaining its strength, a 6-pounder 
gun and limber, weighing a ton and a-hiUf, was wlieeled backwanl 
and forward over it, with a number of men ; after whicl» several 
bodies of troops were marched across it, during the whole (»f which 
time the defiection was scarcely perceptible. The materials for an 
ordinary bridge can be stowed in a box of about 6 feet square. 


lUPBOVED MOVING BATTtHtES. 

Mr. Jones proposes, in the Mininff Journal, to accomplish this ob- 
ject by employing a machine attached to an ordinary locomotive t>n rails 
or olherwitte, and canring a numl>er of rifles or cannons, arranged 
to be projected at pleasure. To each of the cannons is a branch 
wire, communicating witli a galvanic battery. The ball is places! in 
the cannon, and hermetically sealed with partially damj> cotton ; 
when a stroke or shock of electricity is applied, the ball is projecte<i. 
In case of the engine being electro-locomotive, the same electric fluid 
will be convenient. In case of rifles, each man may have a pocket 
battery — now in use. The electric flui<l causes the air to expand 
(our atmosphere has more electricity in projwrtion to height) : each 
cannon is lined with a non- conductor, of gutta fiorcha. Another 
cannon is oxyhydrogen, the explosive gas in mines : the cannon is, 
as iHjfore, lined in or outside wiUi gutta percha (a non-conducU>r) ; 
a sponge suspending water is first put into the cannon, then the ball, 
and hermetically sealed with cotton, when a little vitriol (a few drojis) 
is introduced uirough the touch-hole, and the l>all is ejected. By a 
(larticular device, the touch-hole is sealed until the ball is ejected, 
'i'he engine and l)atterie8 are defended by alternate layers of gutta 
percha, iron, and cotton, covering the whole, and also the fronte of 
the wheels. 


martin’s shells. 

Experiments have been made with Martin's Shells in Woolwich 
Marsh over the usual range of 400 and OOO yards. Tlie shells, filled 
with the ordinary amount of molten iron, 28 lbs. each, were levelled 
at the bulk 'bead, as on a former occasion, and the firat shell which 
struck the object produced the desired effect of speedily igniting. 
Fourteen similar shells were thrown in succession, some of which 
passed completely through the bulk- head ; four others fell wide of 
the mark, and the remainder proved to be as successful as the first. 
Some additional experiments were likewise made, the object l>eing to 
prove the solidity of sundry plates of steel and iron, the former 3 
Inches in thickness, and the latter 44 inches. The shot employed for 
the test were of oast and wrought iron, and were fired over the usual 
range, 400 and 600 yards, from a 68- pounder erected on a 
newly- *m vented dwarf platform. The effect was clearly visible froil 

£ 
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the fiitt eboi, which paseed through the entire «trocture. Between 
20 and 80 ahota were fired with a iiimUar reeult. — Ttmu, 


OHAIK CABLE ABD TXJffiXX TEBTIBG MACHIKB8. 

Mr. T. Dubb, in a paper read bp him to the Institution of Civil En- 
gineers, states that the Hydraulic Press Machines, for Testing Chain 
Cables, have been p^eraUy so costly in construction, and require such 
expensive foundations, that few of the chain manufacturers have ou 
their premises any means of testing their chains. Messrs. X>nnn, 
Hattersley, and Co., of the Windsor Bridge Iron Works, Man- 
chester, having had their attention directed to this want, designed 
the simplified Testing Machine, the description of which formed the 
subject of the paper, and which could be produced for 200 /. to 300 /., 
instead of 1100/. to IGOO/., the cost of the Government and Corpo- 
ration testing machines. The bed of the new machine consists of 
a treugh of cast iron, with a slot throughout its length (30 yards), to 
contain the portion of cable under proof ; tliis trough is laid on 
guntrees of wood as a foundation, and a few cross ban are placed 
over the slut, to prevent the end of the chain from rising in case of 
fracture. This arrangement precludes the possibility of accident to 
Uie workmen when testing chains, as the ends are retained within 
the trough instead of sweeping across laterally, as frequently occurs 
when tlie chains were laid upon a bench for testing. The arrange- 
ments for the main hydraulic cylinder, the valves, and the levers, 
are very simple and eifeotive ; and the results of very numerous series 
of ex:periments, which were given, demonstrated the powisr and 
uniform actimi of these machines— one of which was used at the 
Paris Universal Exhibition in ib65, for making a long series of 
experiments on the stren^hs of colonial and other timbm-, under the 
direction of Captain Fowke, K.E., part of whose Report was quoted. 

The paper was illustrated by numerous drawings, and some of the 
links broken in testing were exhibited. 

In the course of the discussion it was remarke<i, that the broken 
links show'ed, in almost every instance, that the fractures had arisen 
from an imperfect union of tlie iron of the links in welding. It is 
considered tliat sufficient force and rapidity of blows cannot be 
obtained by hand labour, and that tilt hammers with the requisite 
speed have not yet been employed ; neither have steam hanuners, 
which are merely lifted by steam and fall by their own gravity, 
•uffici<mt speed for heavy cbiun making. A description was given 
of Naylor’s single, or d^ble- acting steam hammer, which can be 
ohang^ at pleasure, by merely moving a lever ; and by which any 
amount of steam, from a mere breathing upon the piston to that of 
the full pretture of the l>oiler, can be applied, and be varied whilst 
the hammer is in full work. Two of these hammers are employed 
in the workshops of the Eastern Counties Railway at Stratford, and 
one at Norwich. They are somewhat like the ** Nasmyth” hammer, 
but comprise several modifications having reference particularly to 
the valves and valve gearing. The hammers weigh 10 owt. each, 
and when worked with a length of stroke of 12 inches, and double 
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acting, 2^0 blows per minute can be obtained, or more than twice 
the number ibai can be given bv an ordinary hammer lifted hy 
steam, and falling by its own unakfed gravity. The same principle 
is said to be applici^le for rivetting iron plates for ship buikliug — 
also for boilers, tanks, wrought iron bridges, rivet making, kc. 

Home caloulationK which have been made to discover the law which 
regidates the size of the chain cable and the weight of anclior for a 

givMi ship, show that 

2 Load displacetnent 

gives the diameter of the chain cable usually employed by screw 
steamers of the present form. 


COMBIKSD OIRDIRS AM) BUSFENHTON CHAINS. 

A PAFEH has been read to the British Aiwoclatitm “ (>n the Me- 
chanical Ktfcct of Combining Ginlers and Suspension Chains,” by 
Mr. P. W, Barlow. The author states tlint his attention had been 
directed to the subject from having, as engineer to the Lonfiooderry 
and Enniskillen and lx)ndonderry and Coleraine Itailways been 
required to consider how a junction of the lines, combined with an im- 
proved road oommcmication, could beist he carried out. The design 
been approved by Sir William Corbett, the consulting engineer of 
the Road Commismonfsw ; but some doubt having been expresae<l as 
to the accuracy of the calculation of the weight of metal required in a 
suspension gii^er, be caused a series of experiments to be made, the 
results of w hich completely confirmed his calculation ; and, being of 
great practical irapoftance, he laid them before the British Associa- 
tion, in order that the simple mechanical question of the effect of 
oombining a girder and chain, on which no difference of opinion 
ought to exist, should be determined. The author, in general remarks 
on the oonstruction of bridges, pointed out that a girdw to lyive equal 
strength requires double the metal, and to have equal rigidity, 
four times the metal, of a sus{>ension chain of the same span, if loaded 
equally all over. Mr. Barlow then called attention to the theory 
hitherto adopted on this subject of the weight of girder required to 
stiffen a suspmsiesn ohmn, viz., that of Mr. C. Clarke, who, in his 
work on the Britannia Tube, in speaking of the difficulty of render- 
ing the Menai Suspension Bridge sufficiently rigid for railway traffic, 
asserts that the construction of a platform 451 feet long, sufficiently 
rigid for a railway, almost amounts to the construction of the tube 
itsell The author next described bis various experiments on a model 
bridge, 18 feet 6 tnebee in length, the results of which are entirely at 
variance with Mr. Clarke’s theory ; inasmuch as they prove that a 
girder, when attached to a chain, will not deflect more than one 
twenty- hftli of a girder unattached under ordinary circumstances. 
Having, by repeat^ experiments, established this result, which, he 
explaii^ is quite consi^rit with the law of the deflection being as 
the cube of the length, he proceeded to compare the weight of metal 
and deflection of the proposed Londonderry- bridge with a girder of 
equal span, and select^ the Britannia Tul>e, from being neariy the 
same span. The weight of metal in one span of the Britannia 
E 2 
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is 8100 t<ms. The weight of metal in the proposed Londonderry* 
bridge, with equal deflecttoni, b 482 tons. I'his reeult^ the autbw 
remarked, is unexpected, but quite consistent with the fact that the 
Derry*bridpj has three times the dmth, and has 1^00 tons less of 
its own weight to support. The author, in summing up the result 
of his investigation, gives the following results : — Th^ the deflection 
of the wave of a girder attached to a obain similar to the Xiondon- 
deiT>‘bridge will not exceed one twenty-fifth of the deflection of the 
same girder not attached to the chain. That theoretically the saving 
of metal to give equal strength in a suspension bridge is only one- 
half of a girder ; but as it can be made of great depth without prac- 
tical difficulty, and as the deflection varies as the cube of the 
depth, a brid^ on the principle of such spans as the Londonderry* 
bnd^ may be made, under average circumstances, with at least 
one-fourth of the metal of an ordinary girder bridge having equal 
rigidity. 


CONVERSION OF WOOD BY MACHINKRT. 

Mr. G. L. Moleswortu has read to the Institution of Civil 
Engineers a paper on this subject. In briefly glancmg at the 
history of Woo<l Conversion, the author noticed the early application 
of machinery for the purpose, and' also the introduction of the 
circular-saw, the planing-machine, and the band-saw. The inven- 
tions of Bentham and Bninel were mentioned as having contributed 
largely to the advance of this branch of engineering. A comparison 
was then drawn showing the more rapid progress of wood conversion 
in America than in England. This was ascribed to the greater 
cheapness of material and the scarcity of skilled labour in the former 
country, which gave a stimulus to invention ; whilst in England the 
case was different, the material was comparatively expensive, and 
skilled artisans were abundant. Nor was the system of the sub- 
divinion of labour as yet fully carried out, the conversion of wood 
being hitherto in the hands of a class who could not employ much 
capital in machinery, or keep it constantly at work to the greatest 
advantage, even when they had it ; and, at the same time, the 
prejudices of foremen and the oombinatioos of worikmen had operated 
powerfully a^inst the introduction of new machines. Many of the 
machines of English construction had been of too oostly a character, 
and in designing them sufficient attention had not bemi given to 
economy of the converted materiaL The cheap and simple <£aracter 
of the American machines was mentioned, and some of their charao- 
teristio details were described. 

NEW machinery FOB MAKINO ENVELOPIA 

Mb. J. Keith, of Eltham, Kent, has patented an improved set of 
machineiy (the invention of a foreigner) for Manufacturing En- 
velopes. The paper blank is fed into this machinery by hand, and 
creased by the descent of a plunger into the creasing box as usual. 
A partial exhaustion is then effected under the paper, to hold it in 
the box while the plunger rises. Ibe box is then traversed forward 
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wXtmg goklat under n Moond phuim of pecoUia* eonitmoiion, for 
fbldiog ofnr the finfMi or leppeti m the blanks, and preying them 
down preTioiis to disdiaiwing the finished envelope fittm the 
machine. As the crease blank is earned forward with its flaps 
standing vertically, or nearly so, out of the box, the end flaps meet 
yielding projeotioDS which turn the flaps inwards, and thus bring 
them under the second plunger. This plunger consists of a hollow 
rectangular frame, fitted with sliding pieces, which act in oon> 
seoutive order, first taming inwards the forward side flap while the 
creased hlank is moving into positioo, and then laying the end flaps 
over it. A pendent curved spring, which is oaus^ to advance 
slightly by the preesore of the deecending plunger, turns over the 
fourth flap, and the plunger, pushing aside the projections which 
turned in the end flnpr fhen comes down on the envelope, to give it 
the final pressure, ^fore this takes place, the exhaustion l>elow the 
envelope is removed. The plunger is also provided with an exhaust 
arrangement, by means of which the plunmr, when rising, is enabled 
to draw up the envelope out of the box. box then returns to be 

fed by a freeh blank, and the exhaust being out off immediately the 
box has passed away, the envelope is then free to fall by its own 
gravity out of the machine. — Meekanict' Magasine, No. 17^8. 

AUTOMATON. 

M. Salles, arguebuintr to the Emperor Na[)olecM), has invented a 
Poit-ofiioe Automaton, which takes up every letter as it is thrown into 
the box, places it under the stamp, where it receives the post-mark 
and date, and throws it out again for delivery to its destination. 
The preocMs also indicates the number of letters thus stamped. It is 
said that no lees thin two hundred letters may be stamped by this 
machine in one minute. .«««_ 

LABOE TUBULAB OBAVBS. 

Mb. W. P. MaBSHall has deecribed to Uie Institution of Me- 
chanical Engineers at Manchester, the LArge Tubular Wruught-iron 
Crane, recently erected at Keybam Dockyard, Devonport, by Mr. 
William Fatr^im. Six cranes of this kind have been ordered by 
Government. The cranes are constructed to raise 12 tons each ; would 
sweep a circle of 53 feet radius ; lift the load a perpendicular height 
of 37 feet fhun the quay wall, to a height of 85 feet above the level 
of low> water mark ; and place it 68 feet from the edge of the quay. 
The under-side of the crane is of cellular construction, to resist pres- 
sure, and there are long plates, and T iron, on the upper side, to 
resist tension. Hie paper gave the details of various experimental 
tests bv gt^ual weighting. It has been tried up to 20 tons, and 
the deflection was alMut 3^ inobes ; the permanent set was under 
an inch. It is believed that a 12-ton crane was capable of bearing 
60 tons. In the ordinary crane, a large object could not be raised 
to the top of tbe peak, on account of the jib, usually placed at an 
angle of 45 degrees, being in the way, but the curved form of ihil 
crane would allow a large boiler or other article to be raised to the 
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top. It U abo adapted for stepping the maato of ahipa, tbe purpoae 
for whiofa Urge ihoeni were iumkI. 

OROAV BIvOWN BY WATER POWER. 

An apparatus of practical vahie has been affixed to tbe organ in 
Sasi Parade Chaj>el, Leeds. 'Hie invention (which haa been patented 
by Mr. I). Joy, engineer, and Mr. W. Holt, organ builder, Leeds) 
ia called the “ Hydro- pneumatic Engine,” and can be affixed to any 
ojgan. Ita object is to auperaede manuid labour and the more ex- 
pensive stean) power, in blowing laige organa in diurt^he*, chapels, 
imd public (Klifices. Tlie apparatua in Eaat Parade Chapel is affixed 
to an ordinarj’ one-inch pipe, conveying the town’s water, brought 
into tlj© vcalry l>encath the chapel, The whole ap|jaratu« does not 
occupy a space exceeding four feet, and it is found fully equal to 
blowing the Inillows of the organ above, which is an instrument of 
44 stops, including pedal pipes of 24 feet, to G O G. Ujx)n turn- 
ing the tap of the water-pipe, the apparatus is at once set in motion, 
ami air forced into tlu; bellows with the utmost regularity, until 
they are properly filled, llie engine then stops until the fur is so 
far e.xbauHted by the performer that the bellows have fallen an inch, 
when it rm^mmences pumping air into them, until they are filled ; 
an<l this goes on, with more or less rapidity — without any inter- 
ference whatever — according to the exhaustion of air by the })layer. 
Tlie pressure is very much more steady and continuous than can Ik* 
attained by manual labour. Near to the hand of the organist is 
placed a stop, by applying or removing which, by a touch of the 
linger, the apparatus is set in motion or stopped at once. The ad- 
vantage of the invention is equally great in a pecuniary ]>omt of 
view. For example, at East Parade, 8f. per annum haa been paid 

the organ blower ; but the apparatus bas been fixeil for less than 
40f., and the consumption of water is not more than 24 d. ])er day, 
or lens than 11s. ])er annum for the Sunday services. Probably, 
taking all the services in tlie year, the cost of water will not exceed 
25a. — Abridged from the Leeds Mercury. 

1X)LI»HING MACHINE. 

Two surfaces rubbed together for tbe pur{)OBe of polishing have a 
property, either by excluding the air or otherwise, of adhering toge- 
ther with such force as to make the friction in m^me cases very exces- 
sive. To remedy this objection, Mr. Burgess, of New York, has 
patented an im^uxivement on the Polishing Machinery now exten- 
sively employed in finishing marble and plate- glass, by introducing 
grooves in the rubbing suriaoe, so as to admit the air alternately to 
every part. Mr, Burgess is, we believe, the inventor of the Grind- 
ing and Polishing Machine, on which this is simply an improve- 
ment. A horixontal disk of cast-iron, some ten feet or more in 
diameter, U rotated by steam-power, while the glass or oUier material 
to be dressed is fixed loosely to a point not coincident with the centre 
thereof, and being free to rotate at pleasure, presents itself in an in- 
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finite vmriety of (loeitiima to the »ctk»n of the disk. The polishing 
ui nmihir, but covered with mowt woollen cloth. With this 
machinery, m now improved, it requires but five houre to grind sitd 
AO mdditioiiA] time to polish perfectly s Isrge pane of plate glass, 
which by the old process is represented to require a week or more. 


UFTTNC A HOCSK. 

In the BuUder, No. 777, is described the operation of Lifting a 
House, at the corner of Petty Cury, Cambridge. The timber sup- 
ports built into the foundations having decayed, the house had 
settled verr much, and was six inches out of the perpendicular. Mr. 
Reynolds Rowe, tiie town surveyor, was consulted upon the subject, 
and under his able direction substantial shores were first placed 
against the walls ; tlion, by a judicious application of screw jacks 
and the hydraulic preew, the house was lifted up to its original 
height, and tlie whole of the circular comer underfunned, and mas- 
give cast-iron story posts inserted. These were firmly hehl d6wn by 
long iron bolts, penetrating to the underside of the foundation. Tho 
shoring was then cleared away, and tlie work sucoessfuUy finished. 


NEW HELK-ACTlNa KILN. 

Mr. W. F. JoURNEAi X, of Warcourt Mills, Dublin, has patcntetl 
n Kiln which is Stdf- acting. The grain is in i)erpeluai motion during 
the process of drying, so that the gmiu cannot possibly be scorched ; 
the steam from the grain, instead of being forced tlirough und 
through tlie grain, as in the old kiln, each time a cast it tun>wl, it 
at once carried off, bo tluit the grain is thoroughly and ev«»ly dried, 
and much stronger and brighter tlian when dried by the old plan ; 
the flour by this method is also equally improved. The saving of 
labour and fuel is great. The grain itself is also much improved by 
the friction caused by its jiassing through wire cases when drying, as 
a vast quantity of dust, Alo., is rubbed off, and no loss of small 
com occurs, as is unavoidably the case in the old kiln, from its dru{>- 
ping through the tiles, or wires, into the lantern, where it beooiiies 
burnt and unfit for use. Several of these kilns liave been recently 
erected in different parts of Ireland . — JUustrated Jntentor^ No. 2. 


IMPROVED HOUSE BUILDING. 

A PAPER of practical value has been read to the Society of Arts — 
On Houses as they were, are, and ought to be,” by Mr. J. W. 
Papworth. It is much to be regretted that those who invest money in 
building are generally lamentably ignorant on the subject, and the 
result is in many cases a serious misapplication of capital. Indeed, 
the building owner and tlie builder meet on very un^ir terms with- 
out the intervention of an architect. This is the more important, 
since the present system of excessive competition has gradually 
reduced the stability of buildings to an alarming extent. Towards 
the latter part of the eigbteentli and the beginning of the present 
century, the solidity of the buildings seems to have declined, till jt 
arrived at the present flimsy style. Mr. Papworth llten dwelt at 
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i leD^ upon the prawnt competitive lyitem. When tender* 
are eent in, a moet cmbarrMfing dieorepancy exiita in the amounU 
named, and generally if the loweat tender is accepted, H is found to 
be in the end false economy, and eventnallpr more money is spent 
than was originally contemplated. The subject of house-building as 
at prosent carried on by speculative builders was then discussed ; and 
the badness of the bricks employed, the careless preparation of the 
mortar, the mixing of old brick -woiik with new, the bad method of 
laying foundations — these and numerous other evils were pointed 
out. The rapidity with which the work is carried on naturally pro- 
duces seiious im|>erfections, amount which smoky chimneys are not 
the least. With reference to the Wl policy of such a system, every 
year of a badly built house may be said to cost at least one-third of 
the rent in repairs : if they are not done, the house gf>es to ruin at 
once. Indeed, our modem houses are so badly built that even spe- 
culative builders now find it difficult to sell a lease. Mr. Papwortli 
concluded by expressing a hope that if the system he had condemned 
were continued, the blame would not be unfairly laid upon the pro- 
fession to which he considered it an honour to belong. 


VISCOUNT CARLINOFORD’S A«RfAL MACHINE. 

Viscount Carling ford, of Swift’s Heatli, Kilkenny, has patented 
an Aerial Machine, with which he anticipates obtaining great results. 
Ilie following is an extract from the specification which was MTitten 
by the patentee himself : — ** The aferial chariot in form is something 
of the sha|>e of a l>oat, extremolv light, wdth one wheel in front and 
two l>ehind, having two wings slightly concave fixed to its sides, and 
sustained by laths of a half hollow form pressing against them, and 
communicating their pressure through the l>ody of the chariot from 
one wing to the other, and supported by cords, whose force, acting 
on two lioops nearly of an oval 8ha])e, holds the wings firmly in Uieir 
position, using a force that cannot l)« less than ten tons, on the ]mn- 
oiple of cortled musical instruments. The aerial chariot is provided 
with a tail that can be raised or lowered at pleasure, and which 
serves for giving an elevating or declining |K>sition, and worked by 
a cord that communicates into the interior of the cliariot, which is 
drawn forward by an aerial screw of the perfect form of the screw 
pmpeller discovered by the same inventor, and presented by him to 
Government the 16th of June, 1854, and which screws into the air 
at an elevation of 46®, similar to the bird s wing, and is turned by 
means of a winch acting on three multiplying wheels. The wings 
of the chariot are covered with a net- work, of a lengthened square 
shape, which produces the effect of birtls’ feathers when the chariot 
floats on the air, covered with silk, at which time may be seen its 
impression with the points forwards, and the same backwards, by 
which no pocket, as it were, can be formed by the pressure of the silk 
on the air. The upper j>art is finished in the same manner, and both 
sides of the wings are covered with varnish. The lx>dy of the 
chariot, the wings, and all of it in general, are made of very light 
w cK>d, with few exceptions, weighing in all from four to six stones^ 
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A&d covering * epece from 25 to 80 £eei §qutat% or eooording to the 
weight it k intended to cany. It can ako be oonetmcted, and con* 
liderablj increaaed in aize, to aurrj very aa{>enor weights, ^et the 
wings wdl not require to be increased in the same proportion. ’ Lord 
Carnngford adds, in a foot note — ** An aerial screw, of only five 
inche^ong, can give a poll greater than a ten-pound weight sus- 
pended to a cord, and drawing throogh a pulley, and as it will only 
take such a small force to maintain the flight of the aerial chariot, 
that what we look upon as fabulous may hereafter come to pass, and 
that, like the chariot of J upiter, we may yet behold two eagles 
trained to draw the Aerial Chariot !” 

COMPO8IN0 AND DI8TBIBIITI50 TYPE BY IIACHINEKY. 

Mr. T. Alben, of New York, has patented certain improvements 
in Setting and Distributing Typt». Tlio invention consists of a machine, 
j>artly automatical in its operation, and partly worked by an at- 
tendant. The purely automatical part lies in the type-distributing 
operation, while the setting of tlie type is governed by the attendant. 
By means of it both setting and distributing may l>e going on at the 
same time, or sejvarately. A machine of which the functions are so 
varied must of necessity Ikj composed of many parts, having more or 
less complexity botli in construction and operation. Tlie» specifica- 
tion in question is nearly three hundred and fifty folios of seventy 
words each in length, one of the longest ever filed. It has annexed 
to it a series of very elalmrate drawings. — Mechankt' MaQazint. 


TABLES CALCULATED, STEREOMOULDED, AND PRINTED BY MACTllNKBY. 

A SMALL volume has lately been presented to the Institution 
of Civil Engineers by Messrs. Scheutr, of Stockholm, through 
Mr. Gravatt, entitled, of Tahirs, Calculatrd, Stereo- 

moulded, and Printed hy Machinery. Tlie book is, with excellent 
feeling, dedicated to Mr. Babliage, in recognition of the generous 
assistance he has afforded to the ingenious labourers in a similar 
field to that in which he has so long toiJe<l.* A short memoir 
describes the progress of the construction of tlie machine under 
the most discouraging circumstances, — the ultimate success attained, 
— the iutroduction of the machine in this country, through Count 
Sparre, to Messrs. Bryan, Donkin, and Co., where Mr. Gravatt 
l>ecaine interested in it, and placed it l>efore the Koyal Society and 
the Institution of Civil Engineers, — its success at the Great Exhibi- 
tion of Paris in 1855, where it obtained a gold medal, and finally 
its acquisition, through Professor B. A. Gould, for the Dudley Ob- 
servatory at Albany, U. 8, America, as a gift to that establishment 
from Mr. John F. Bath bone, an enlightened and public-spirited 
merchant of that city. 

The construction has been briefly described to the Institution, and 
it has been shown, that at the average rate of working, 120 lines 

* Mr. Babbage's addresa to the Boyal Socie^ on the claima of Mr. Sebents’s 

Engine, will )>e found in the Ttar’Book of Faetg, 1H£7, pp. 67-6B ; and a fall 
deamption of the Machina in the Ttar-Boci, 1866, pp. 69-90. 
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p«r hour of arguinontt and resulU were calculated and atereotyped, 
ready for the preM. Go Uiai it waa fooiid, that the machine would 
calculate and atereotjpe, without chance of error, two pages and a 
half of figures, in the same time that a skilful omnpositor would take 

Tiiere w»« also given an abstract of Mr. Gravatt's description 
of hia manner of considering and working the machine ; then 
folbwed tables of logarithms of numbers £t^ 1 to 10,000 ; and 
various examples of ^cuiations performed with unerring accuracy. 
The remarkable and unique feature of tlie book itself is, that the 
tables and calculations are all printed from sierootyj>ed plates pro- 
duced directly from the niachme, and without the use of any move- 
able type. 


IMPROVED SURFACE PRINTING. 

Mk«hb8. Chevalier and O'Sullivan have patented a new or im- 
proved method of obtaining or preparing Printing Surfaces, and in 
printing therefrom. By this invention the different colours of a 
design can be printed at the same time. The patentees take any 
suitable }»enueable substance or fabric, such as linen, c^c., or it may 
be a reticulated metal surface or perforated metallic plate, and on it 
draw the desired figures in an ink composed of lampblack, Indian 
ink, gum, sugar, and salt. They next coat the substance with a 
thin coating of gutta percha (or gelatinous material), then diy the 
coating an<i wash it. The gutta |>ercha, where it conjea in contact 
with the pemieablo material, adheres thereto ; hut the ink, l>eing 
soluble in water, is removed in the washing, and carries away the 
gutta |MTcha covering it. The l>ack of the tal^ric is now coated witli 
rile ink or colours to be printed, and the iray>i-ession is taken from 
riie face of the fabric by pressure in a press ; the irjk or colour passing 
through the j)ervioua jiart on to the ]>aper or other surface. 


heat uf coke and coal. 

Mu. Apsley Pkllatt has read to ri»e Society of Arts a paper 
‘'On the ComparaUvo Heating Properties of Coke and Coal in regard 
to Economy and the Prevention of Smoke.” By the stringent opera- 
tion of Loiri Palmerston’s Smoke Act, metro]X)litan manutacturers 
are now forced to use cx)ke and oUier Bmokeie^>s fuel, or to adopt 
some smoke preventing apparatus. It has been ascertained that one 
chaldron of coke, weighing thirteen or fourteen cwt., performs the 
same heating duty as one ton of Nt^wcasUe small coals. Mr. Frede- 
rick Pellatt, at the Falcon Glass-works, has recently used gas coke 
fuel, in the projiortion of twenty chaldrons of coke to one ton of 
coala, for above twelve months, wdlli economy and success. He has 
also experienced collateral advantages — viz., that coke fines the metal 
man^ hours earlier tlian coal ; is more certain in its efifects ; tliat the 
crucibles are of longer duration, with a relative saving of about two 
:uid a half per cent., and an almost entire prevention of smoke. The 
author is therefore of opinion, it may be assumed, that in localities 
where gas coke can be purcliased as cheap by the chaldron as small 
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cotli ouA \fe by tb* ton, that coke will be superior to ooalii in heating 
powers for rairing steam or melUng metals. 


CONITEUCTION OF PLCK8 AND VENTILATION. 

Mb. Geobok Jennings has patented oertain improvements relating 
to Constractiou and V^entiiation. He pro|>ofteit to empluy a light 
iron trimmer in front of chimney oj>eningM, instead of the wood 
triiininer now used ; also, hearth blocks^ }>erforated, instead of tlie 
half-brick trimnissr arch — the perforations in the “ blocks” to corre- 
spond with air spacee in the iron trimmer joist. He tlien, in com- 
bination with these matters, proposes to use eartlienware flue- pipes, 
having air spaces or chambers round them, so shajied as to make tlio 
circle into a square. Ibese air chaml^ers are to serve as c.x tractors 
of vitiated air, and are so ma^leUiAt they bond in with the brickwork, 
and take the inclinations [xx^uliar to flues in buildings. 

“ Suppoee a two-rooincd house,” says the patentee, *Hhe lower 
room only leaving a fire-pUice, but U»e chimney formed witli my flue 
pipes, if the upjKjr rtK«n, wanting the fii-e place, be connected i)y a 
junction block, with my extraction chaml>erH, the sleeping room 
would be continually changing tlie air. Of course, 1 have iUso a 
simple plan for supplying air for rt;spiration, and to suj'port combus- 
tion.” In a larger houac, the kitchen cliiinney only l>eing built with 
the flue pi{K;s, and the extraction chanjl>crH croiumunicating with 
every room, at or near the ceiling line, vitiaUal air, from the heat 
imparted from tlie smoke flue, would lie drawn off without any 
communication with the interior of the smoke fine, as is the case with 
the Amott ventilator. — Builder, No. 77C. 


HOT w ater APPAHATUS. 

The Birmingham Patent Tube Cora|>ai)y have introduced an im- 
proved description of Stove and Hot-water Apparatus, by which one 
ordinary fire it made to heat several cliaml^ers. The heat is gene- 
rated in a coil of tubing placed behind the giate ; the water in the 
coil beoonuog warm, begins to ascend and follow the travel of the 
piping, transmitting tlie heat obtained in the coil through to any 
length of piping. The peculiarity in the grate consults in its having 
a double back, so that if it be required to increase the heat, the 
register is shut, and the heateil air {suises through the coil Mid up 
betwetm the backs ; while to decrease the heat, it is simply necessauy 
to throw back the register, when the chaml>er between the liacks is 
cioaed, and the heat ascends the chimney in the regular way. The 
improvement in the arrangoment of the piping consists in having the 
ends oi>en, whereby accidents become impossible, and the inoon- 
veniances generally attending the use of hot water for heating are 
removed. The apparatus may be usefully applied. 


PREVENTION OF EXPLOSION IN COAL MINES. 

Mb. Jones proposes, in the Mining Journal, the follow^g 
method : — Introauoe into a coal mine a basin containing muriatic 
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aotd, which, whan the lid u raised, readily gasifiea, as gas is the 

C uliar natural condition of muriatic acid ; on escaping from the 
in it quickly combines with the hydrogen and nitrogen of the 
mine, for which muriatic acid has the greatest affinity, and beautiful 
needle- like crystals of muriate of ammonia are deposit^ on the sides 
and surface of the mine : the effect is striking, invisible gases readily 
producing a solid substance. For agreeableness, the lid may be par- 
tially raised daring the day. For greater security, a wire is intro- 
duced through the mine, communicating witli an electro-galvanic 
battery on the bank of the mine, and every evening when the miners 
have left, a emrent of electricity is passed through the mine, which 
causes the gases more easily and quickly to combine, and by probing 
the mine ensures no aggrt^ation of fire-damp beyond that accumu- 
lated in one day. Muriatic acid costs al>out Id. per Ib. in carboys, 
and is offerefl at 2/. lOs. r>er Um. The muriate of ammonia, or sal 
ammonia precipitated, sells for about throe times that amount. A 
little lime will absorb the choke damp. There are in mines, jjroperly 
speaking, throe kinds of damp — fire damp, which is hydrogen ; choke 
damp, carbonic acid ; and nitrogen, a sleepy, stupifyin^ gas, which 
renders the miners careless and neglectful of rules, workmg, it might 
almost be said, by instinct. 

NEW INVENTION POK PREVENTING C0MBC8TT0N. 

Messrs. Schukssel and Tuouret, by this invention, profess to 
be able to render incombustible every substance hitherto liable to be 
consumed by fire : they state that by its application confiagrationa 
in theatres and private houses, on railways, and on boa^ ship, 
will be impossible, while persons dressed in any material whatever 
which has been prepared with the preventive will no longer be 
exposed to danger from fire. Tlie inventors (in some experiments 
lately made at 34, Alfred-place, Bedford- fK|uare) first exposed to the 
flame of an ordinary candle unjtrepared pieces of muslin, plain and 
flowered, which of course were rapidly ignited and consumed. The 
same kinds of muslins, prepared, were next held to the flame for a 
considerable time, the only effect being to char the fabric. Not the 
slightest flame was visible, and the effect of the application of the 
candle was confined to those parts with which the flame came into 
immediate contact. Shavings, twisteil in the way in which cigar and 
pipe lights are often made, were next tried in the flame of the candle, 
with the same effect. A small box of ordinary deal, which had 
been prepared, but was incased in inflammable canvas, was tlien 
plaoed on a clear, stmng fire, and its force aided by a liberal supply 
of firewood all round, for a quarter of an hour. At the end of that 
time the box was removed, broken up, and banded round for inspec- 
tion, showing that tlie outside only was blackened and charred ; 
during the whole process not the slightest flame was produced from 
the box. Lastly, upon a tall screen with two cross-bars four long 
pieces of flowered muslin were hung, two unprepared pieces below, 
and two prepared pieces above, llie under strips were speedily 
lighted, the flame rising with great force to the upper pieces, but 



MECTIAXICAL i.Xl> USETTL AET8, 


77 


with » timiUr effect as before ; the purte with which the flames came 
into contact were charred, not ignited ; and the attempts of several 
of the gentlemen present to set other portions on fire by means of 
lighted torchee enaed in the same reeult. The inventors state that the 
nuhterial will be as cheap as common starch, or that a bale of linen, 
or cotton, or muslin, one cubic foot square, may be prepared by it at 
a cost of a penny ; that the cloth so prepared will preserve its anti- 
inflammable qualities until it is again washed, and that mere wear 
has no effect upon it ; and lastly, that the preparation is of such an 
innocuous nature tliat it not only leaves the fibre unaltered in 
strength and character, but may be applied to the moet delicate 
colours in all textures with the exception of light rose and blue silks, 
with which extra pains must be taken. The experiments, so far as 
they went, fully sustained these statements. 


A NEW &1(OKE-CON0UMINO APPARATUS. 

At the Great Paris Exhibition of 1855 was shown this invention 
for Consuming, or rather Preventing, the Generation of Smoke, in- 
vented by Dr. Beaufum^. The api>aratui, which at that time was 
little more than a mere experiment, has now, in a greatly improved 
state, been carefully tested in M. Cail’s great boiler-manufact^^ries 
at Denain and Grenelle, in Paris. Smoke being a volume of in- 
flammable gases chained with minute particles of unoonsumed coal, 
all forced through the chimney by the draught of air with which the 
oombustion is maintained in the fire jdaoe, it follows that the very 
air causes the loss of an immense quantity of combustible matter 
which has not liad time to produce any useful effect, while at the 
same time creating that nuisance which legislation lias hitherto been 
'powerless to put down. The problem, therefore, of destroying smoke 
is reduced to two chief points : — 1. liegulating the draught of a fur- 
nace so as to allow all the combustible elements of the fuel to bo 
consumed. 2. Obtaining those elements in a pure state. M. Beau- 
fum^ attains both these results by simply decomfiosing the fuel em- 
ployed (whether it be coal, anthracite, lignite, or peat, is of little 
moment) in an apfiaratus by itself, and conducting the oxide of carbon 
thus generated to the furnace, where it is definitively consumed by a 
gentle and well-regulated draught of air. The apparatus consists of 
a copper vessel provided with an aperture below for the admission of 
air, and fitted into another vessel of the same material, the interval 
between the two being filled with water ; so that the fuel undergoing 
decomposition receives no higher degree of caloric than that of the 
boiling point of water. Tlie steam generated by the water is carried 
off through a tube into the boiler of the steam-engine which it is re- 
quired to supply with beat ; and the gas distilled is conducted through 
another tube to the fire-place, situated under the boiler, where it 
feeds the flame. By this process upwards of forty per cent, of fuel 
is saved ; the tall chimneys hitherto requisite to carry off the smoke, 
and produce a powerful draught, may ^ replaced by others scarc^y 
two feet high, which will emit nothing but warm air without an|i 
noxious vapour whatever ; and lastly, the vast fields of anthracite, 
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lignite^ and peat, with which Fnmoe ahoundfi, and which caonot be 
pro^htablj 11 ^ in the common fiirnaoe, may become a source of 
national wealth, 


FEW FUBNACE. 

A FAFEB has b<}6ii read to the Institution of Mechanical £n* 
gineers, at Manchester — “On a new construction of Furnace^ par- 
ticularly am^icable whcae intense best is required,” by Mr. C. W. 
iSioinens, J^ndon. The Furnace, as at present oonsiruoted, is 
aftplieil to the melting of metals. A number of zigzag |>aasages are 
formed of fare-brick. There are two fires, and the draught from 
each passes alternately along these heated nassages, tlie air entering 
the furnace at an immense heat So nearly is this absorbed, how- 
ever, that what ultimately escapes up the chimney is only at about 
200 800 degrees Full. It hxid lioeri used for about three months 

in a furnace for iron and steel, and the result showed a saving of 
79 |>er cent as comjiared with the old furnace, turning out the same 
quantity of metal. Mr. Atkinson, Sheffiehl, has one of those fur- 
naces, and be stAtes that he found the consumption to be so small that 
he had the particulars noted during six days, of twenty-four hours per 
day ; the consumption wjis 1 ton 10 cwt. , while the consumption for the 
same i>eriod by the old fun^ace was 7 tons ; each furnace doing the 
same description of work. The funiace has been applied to the 
melting of cast steel with favourable results. The average for 
melting steel is generally 5 tons of coal to 1 ton of steel, but with 
this fumaos can oe melted a ton of steel witli a ton of coal. Besides 
this, there is no smoke whatever ; and if this furnace become 
general in Sheffield, of which there is little doubt, the town will be in a 
position to vie with any atmosphere in the world. In answer to a 
questiem as to whether the changing of the currents in the rege- 
nerator — thus letting in cold air u)>on them after they had become 
highly heated — did not damage tlm brickwork, Mr. Siemens ex- 
plmued that in each case the cold air came first agaiust the part 
feast heated, then against the next, taking up 100 or 200 degrees 
at each stage, and on this account no cracking, from contraction, 
took place. Mr. Fenton wished to know how the iron could be 
improved by this plan ? Mr. Siemens replied that the puddling had 
not been long tri^, but he thought it might arise in this way. In 
the ordinary furnace there was a violent draught, but in this the 
diaught was small, and the fian^ did not cut the iron ; it gave an 
intense heat, with a oomptuative quiet atmosphere — thus le^ oxide 
of iron w’as produced. The iron must also be more pure, because 
fewer particles were carried over to it from the fire. 


A 8MOKELKSH STOVE. 

A STOVE of very novel construction bjis been invented by M. 
Touet-Chambor, of Paris. The object of the inventor was to con- 
struct a Stove which should diffuse a uniform heat, and at the sanje 
time consume its own smoke. By M. Chainbor s system the firont of 
the fire-place is covered with a metal plate, and there is no cavity 
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for fuel M in the ordiiuury stoTe. In pUoe of this recepUcle, a sort 
of iron bnaket is fixed about eiffht inches above the hearth- stone. 
Beneath this is a grating by which air is admitted to a chamber 
behind the plate, and above the latter is another chamber commu- 
nicating with that undemeatli, and which can be oi>ened or shut at 
will by the lud of two registers. The grating under the basket can 
also l>e opened or shut by means of a lever w orked by a handle fixed 
in the upper part of the plate ; and the oombostion of the fuel is 
quickened or slackened in proportion as the grating beJow and the 
registers above are made to act. When the registers (which are 
nothing more than small iron doors about six inches squared are 
closed and the grating is open, the fiance and smoke of the fire are 
reversed ; and when tiie registers are open and the grating closed, the 
smoke and fiame ))ass into the up[>er chamber as in an ordinary stove, 
with this excej>tion, that the combustion is more active. If the 
registers and grating be (>artially oj>cn, the smoke is burnt in the 
upper chamber. Heat and ventilation ai-e provided by melms of a 
zigxag traversing pipe whicli passes behind the plate, and emits a 
stream of hot air through apertures provided in the chimney for that 
purpose. Metal pipes may be fixed to those apertures, and thus a 
omitinuous stream of warm air can be circulate through the room. 
A cinder tray is placed beneath the basket, and as thewe , portions of 
the stove can \te more or less ornamented, the cheerful glow of 
an open fire-place is secured, while the nuisance of a smoky 
chimney is rendered inifXMnible. Another and not uniTn)>ortant 
improvement embraowl by the invention is, that when used for 
coding purposes no smell of any kind is perceptible, all impurities 
being destroywl in their passage through tlie fiame. Tlie only draw* 
back to the usefulness of the invention appears to be tlie too rapid 
combustion of fuel ; but M. Chambor states that when the stove is 
managed by a competent person the consumption of fuel is not 
greater than in an ordinary fire-pla<%. M. Chambor has received the 
large goki medal of the * * Soci^t^ d'Encouragement pour Tlndustrie 
Nationale" for his invention, which has bmu intn^uced in Paris 
with great success. 


“TOT! CALORIC MOTOR.” 

One of the scientific marvels of 1862 was the Caloric Ship Erie*- 
•on,* which failing in practice, the caloric machinery was replaced 
by the ordinary steam-engine. Mr. Ericsson has, however, since 
laboured indefatigably for the perfection of his original design, and 
the development of a Motor, as we learn in the following report 
fipom the New York Jowmal of Commerce : — 

At S7, WilHsm-strret, on© of Mr. Ericsson b ©ngiacs hsa just been o<ji^lct©<l 
on m sn^ seal©, but is soAcientlj burg© to iUustrstc th© principle, Tlujugli 
oecupyiux than a cubic foot of space, and heated only by th© power 
deyelopea defies the strength of s iuigle man. It is employ^ in pumping, and 
raises three hogsheads per hour to an eleratiun of fire leet. This U 

called a ** domestic engine," being adapted to perform a great variety of work 


See Y 0 xtr-Bo»k qf Facit, 1853, pp. 6 and 15. 
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ordiaarilT doB« hr hMui« M>d with « •orpHuriai^ dwgrM of economy. Still Another 
oaloric engine it luomted on one of the j^en on the North Kirer, and i« designed 
Ibr i^pt’ oae. In thie capacity it promiaea to aocomplith important reauHs ; 
for our fine large packets and aailing<ahipa, being unable to cmtj ate4un.eaginea, 
are unaopphed with the Worthington pump» ai^, therefore, have wholly to rely 
on manual labour in ridding the ahip of water in cane of leak or other vxigencr. 

caloric engine may be placed in the comer of the cook's galley, almoat unoo. 
aerved, and may be put in operation in fifteen or twenty minutea, aaring the 
labov of an entire crew. There behof no poasibility of explotaon or other 
diaaaier, the cook ia amply qualtfled to ofi^ate as engineer, if desired. The 

E /sitiou of the engine is a matter of the least consequence, as it requires little 
iside air, and can run in the fore-top, or upper deck, equally well. In addition 
to the above, a beautiftil steam-yaohl haa b^n plying about the harbour for the 
last ten weeks, and ia often seen running aoroaa from Staten Island to Long 
Island, Ac., propelled solely by caloric. This l>oai is 60 feet in length, with an 
8-fcet paddle-wheel, which works about thirty turns per minute, giving a speed 
equal to or nine knots an hour. The engine is controlled by any one who 
happens to belong Ui the party on board. The fuel is either coal or m<x>d. Small 
OAKWood luM generally been used, sawed into 8-ineh lengths, and, incredible as it 
may seem, only one cord has been used dunng the last six weeks, Ihouji^h the 

tinguished, siifneient heat is retain^ in the metal of the engine (if it has been 
thoroughly warmed, and in in g(H>d working order) to propel the boat at least two 
miles. The space occupied by the engine of thin boat is not lai^r than the 
boiler which the same boat wfiuld require if propelled by steam, ft is said that 
the caloric engine can V>e built on any desired S(^e of mapiitude. Tliongh the 
principle on which Eriosson's oalonc engine was orgrinaTiy built ia wholly pre- 
serveef, the arrangement and mechanism are entirely different — the whole being 
r^uced to a degree of simplicity never before attained in any engine. 


PIEEPROOr GARMCKTB FOR FIREMEN. 

Some experimenU have lately taken place at Paris, to teat a new 
oonirivanoe for Protecting Firemen from the action of the Flames, and 
enabling them to reuiat a strong heat. It consists of gloves made of 
amianthus, a kind of filamentous mineral ; a helmet of the same 
material, fitting into another of wire-gauze; and a shield one metre in 
length and eighty oentimetres broad, besides other garments of the 
above-mentioned materials. Three firemen, having put on the gloves, 
were enabled to carry iron bars at a white heat for three minutes 
without being obliged to let go their hold. Straw was afterwords 
set fire to in a large cast-iron cauldron, and continually kept up while 
a fireman, wearing the double helmet above-mentioned, stood above 
the flames, which he warded off with the shield. Although they 
rose at times above his head, he was enabled to keep his post for a 
minute and a half, at the end of whicli time his pulse, which was at 
72 before the experiments, had risen to 152. Another flretnan fol- 
lowed, who having covered his forehead with a piece of amianthus, 
was enabled to resist the flames for 8 minutes and 40 seconds. Two 
longitudinal heaps of chips, splinters, and straw had been prepared 
about 5 feet asunder, and 80 feet in len^, two lateral openings 
being left to enable the firemen to get out m case of necessity. Four 
men were now equipped in complete suits of wire-gauze, with boots 
of amianthus ; two of them wore, besides, a dr^s of amianthus, 
over anotlier suit of clothes rendered incombustible by means of 
borax, alum, and phosphate of ammonia; the two others wore a 
double dress of prepared cloth ; one man, moreover, was entrusted 
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wHh & basket of wire-gaase on hii back, containing a boy ten yeam 
old, protootod by a holmet of amianthufi. The heaps being set fire 
to, these men went into the flames together, and, walking at a rery 
moderate pace, p«formed the distance several times. At the end 
of 60 seconds the boy shrieked out, and the fireman who carried 
him immediately stepped out of the flames. The boy was ex- 
amined. but was found perfectly uninjured ; his skin was cool, and 
his pulse, which was at 84 before the experiment, had only risen to 
96 ; he might therefore have resisted longer had he not been fright- 
at seeing the flames meet over his head, while at the same 
time one of the ropes which held the basket had slid down the fire- 
man’s shoulder a little, with a slight shook. A few minutes after 
he was as lively as ever, and betrayed no signs of indisposition. The 
fireman’s pulse, which was 92 before, was 116 after, tlM experiment. 
Ilie other three men remained 2 minutes and 44 seconds in the 
fiames, and stated on coming out that they had experienced no 
particularly painful sensation exoept that of excessive heat. Their 
pulses, which were 88, 84, and 72 before, were respectively 162, 
138, and 124 after. A circle of fire, about 10 metres in diameter, 
was now formed around tlienvi and they withstood the effect extremely 
well with their fireproof coverings, although at a distance of f 
metres the bystanders could not resist the heat.* 

LIQHTIKO MIKES BY QAS. 

At the Institution of Civil Engineers, the first meeting of the 
session 1857-8 was occupied by the reading of a paper “ On Lighting 
Mines by Gas,” by Mr. A. Wright, who stated that, for lighting 
mines, tlie present mode of employing tallow candles, or oil lamps, 
was found to be prejudicial to the health of the miners, whilst the 
light afforded was so inadequate, that the men could not perform 
their duty properly. It was added, that the expenditure of oil and 
tallow in the mines of England, might be roughly estimated at 
500,000/. per annum. In Cornwall and Devon alone there were 
about 30,000 men employed underground, who were lighted at an 
annual expense of 90,000/. ; and in one of the large mines tlie 
annual expenditure for candles had reached as high as 7000/. A 
general review of the state of lighting and ventilation of the Cornish 
mines, induced the attention of the author to the introduction of 
gas for superseding candies and oil lamps. An attempt had been 
previously made at the Tresevean mine in Gwennap, but it was 
abandon^. He concurred that it was preferable to make the trial 
upon a mine where explosive gases were not given off, as in coal- 
mines ; and where the work was closer, and did not extend so rapidly. 
The Cornish mines varied in depth from 1000 to 2000 feet, with ex- 
tensive lateral galleries, the approach to which was by a shaft with 
ladders, sometimea twisted in all directions. Each miner, in desoeod- 

• This “ iiiTefition"clo«elj resembles ** Aldini's Incomlniftible Dress for Firw> 

men,** described in the Arcama Scisnetf 1830, p. 25; and .dreana, 18lV 
p. 121. 
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iitt, or in mwmding, itock hit coodle in % lump of clny, by which it 
nuherad io hit hot ; the wind eaoeed it to end not oniy to 

wecte muoh tellow, but to giro off ourboneoeoui subttenoee, whieii 
were iwiiUowed by the men, end prodooed Tery prejudiciel effecte on 
their lunge. 

The finit object, then, wee to li^ht the leddere, end efterwerde to 
extend the eyetem to the workuig chembere following the lode. 
The mine eeleoied for the experiment wee the BeUeewhUen Mine ; 
the depth of the theft wee deecril)ed et being ebout 780 feet, 
whence there brenched out tererel lexele end tramweyt, et rerioue 
depths, end in nuroerout directiont. About S40 minert were em* 
pl^ed undei^ground, in two oheugee, or shifts, eech of ebout eight 
Dourt* duretion. Eech man worked about five deyt daring the 
week underground, end one day aboveground. In the ordmery 
mode of lighting, each miner burned four candles in eight hours, 
obtaining only nn inadequate light for the expense incurre<L The 
gas which was introduced to this mine was manufactured et the sur* 
face, end was forced by a pump into a heavy gas-holder, composed of 
cast-iron plates, whence it issued by a deacendiDg pipe into the mine, 
under a pressure equal to 18 ‘7 inches of water. The shaft and 
levels were fitted with wrought-iron tubes, jiroved by high-pressure 
steam, and from the branches flexible tubes and burners were carried 
into the pitches and chambers for tho miners, and to the floors for 
picking the ore. Tlie tramways, also, liad a sufficient number of 
burners to preclude the necessity for using any candles or lamps in 
the mine. The quantity of gas consumed was about 4000 cubic feet 
per day, of two shifts of miners. The comparative expense of the 
two systems of lighting was stated to be much in favour of gas, as 
the annual cost of candles was 884^ 8s. 4d., whereas that of gas 
was 487/. 2s., including interest on plant, wear and tear, and all 
expenses. If several mines combined, the economy would be still 
greater ; and when the system became more general, modifleations 
would, doubtless, l)e advantageously introduced. It was stated that 
the sanitary condition of the mine was visibly improved ; the venti- 
lation was better, and there was an entire abMnoe of the sickening 
■moke and bad odour previously pervading the mine, wffiicb the 
author believed to arise from some p4u*tioular compounds of hydrogen 
and carbon, given off during tlie imperfect combustion of the 
candles. The advantages to be derived from the introduction of gas 
in copper, tin, lead, and other mines, and probably ultimately to 
eoal tninet, were stated to be : — 1. A saving of nearly 50 per cent, 
•f the annual cost. 2. The better work, on account of the increased 
Hght. 8. A saving in time to the workman, in not having the candle 
•r lamp to attend to. 4. The improvement in the ventilation, and 
hi the quality of the air breathed by the miners. The experiment 
was stated to have been completely successful, and there did not 
appear to be any reason why the system should not be extended to 
mines generally, and, under certain preoautionaiy measures, to coal- 
mines. 

' A Company is now carrying out the clever contrivance of Mr. A. 
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Ixmgbottom, lute of Lm<^ lor Lighting Minot. The 0 {>poratut con 
be nuumfeotared of til nxet, fhim ihti to light t drawing- room to 
the tUmninttion of t city. The gtt it prodhi^ by the oonTonioa 
cf t reetnoiit oil into that rapoor, which it puriBed in the aimpleet 
poesiblc manner to tueh a degree at not to toil a porcelain plate, or 
a (dioet of paper, if placed over the flame. The apparaiut itaelf it 
mo timple and compact, that it may be placed in a th^ or out boute, 
or even on the engine- boilert, wb^ it could be eaeily attended hpr 
an engine-man of ordinary oapaoity. The ooet of' the article it 
trifling indeed, for itt illuminating power it eq^ual to twenty beet 
Price’s mould candles ; the cost of the oil it but ninepence per 
gallon, for which, after the dittillation hat been effected, the com- 
pany will give sixpence a gall<m, they having a market for this 
residuum. Tlie quantity of coal required fur its manufacture it 
trifling. 


CLAT RETOBTK FOR GAS-MAIINO. 

A PAPER htt been read to the Institution of Civil Engineers, 
^‘On the Reeults of the Ute of City Kotorte for Gat- making, " by 
Mr. Jabez Church. Tlie substitution of fire clay for metal, in the 
conatruction of retorts, was attribute<l to Mr, Grafldn, and dated 
back as far as the year 1820. Originally they were H<iuare in trans- 
verse section, but tliat fonn was so</n changed for the Q, or oven- 
ehape, which had been sinoe a/lhercd to, both in tliis country and 
abr^ ; this latter form of retort admitting of a stratum of coal 
being distributed of an cf^ual thickness throughout. 

The comparative quantities of gas made by iron and clay retorts, 
of the O form, of 15 inches by 13 inches in section, and 7 feet 6 
inches in length, had been found by tlie author to bo as fol- 
lows : — 

The iron retorts lasting 305 days, and working off 1^ cwt. of coal 
for each charge, effected the carl»onizatioD of 2190 cwt. of coal, 
which, at 9000 cubic feet of gas per ton, gave a total quantity of 
985,500 cubic feet of gas per retort ; whilst the clay retorts lasted 
912 days, carbonized 6472 cwt. of coal, which, at 9000 coibic feet 
of gas per ton, gave 2,462, 000 cubic feet of gas per retort. It would 
thus be seen, that the clay retorts yielded a greater quantity of gas, 
from the same weight of coal, titan the iron retorts ; but the specific 
gravity of the gas so made was less, and its illuminating |>ower was 
diminished, in consequence of the increased temperature of the clay 
retorts, which caused the last portion of the gas to be decomftosed. 

The most practical method of working clay retorts in large works 
was with the addition of im exhauster. reduced the pressure 

on the retort, and prevonted the escape of gas through the pores snd 
fissures ; and by system the quantity made was increased about 
200 cubic feet per ton of coal. In small works, the expense of an 
exhausting apparatus, and steam machinery to work it, would not be 
omnpensas^ by the gas saved. 
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GAB WARMIHO AKD VIimLATTWO APPARATrS. 

Thib double purpoM ii propoced to be effected in » mode whi<di 
Hm been patented by Mr. Adoljih, of Bt. Muy-ue, ixrho has exhi- 
bited his apparatus in operation at Bucklersbury. The invention, as 
described in the Mommg Herald^ consists of a small box, on the 
hearth, containing the gas jets, the top covered with talc. At one 
end of this box there is an aperture to admit the air for supporting 
the oonibustion of the gas. Another afjerture at the opposite end 
communicates with a tube passing^ in a spiral through the hot-air 
l)ox, and finally out at the chimney. Through this tube the whole 
pnxlucts of combustion pass, raising the temperature of the air sur- 
rounding it, without in the least contaminating it. The dry air as 
it is heated passes out into the rf>om through two perforate plates 
at the t<»p of tlie l)ox, its place being supplied by cold air admitted 
at the lower part. There is also an aperture at the top of the appa- 
ratus which can Ik* closed, hy which the room is effectually ventilated. 
The whole is fitte<l in such a manner as to occupy the position of an 
ordinary stove. It is also contemplated to distribute the light from 
the gas-jets about the roonj by means of comi)ound reflectors. An 
equal temperature of fiO deg. Fahrenheit may thus, it is said, be 
maintained in a large room at tl»e cost of al>out Ad. per hour. 

LIVERPOOL TOWN- HALL CLOCK. 

A GREAT improvement has been effectetl in this Clock, by con- 
necting it electrically with the Observatory an»i with the office of the 
Magnetic Telegraph Company. Branch wires from those previously 
laid between these stations have VK>en passed up to the turret of the 
Tow'n-hall, and a current of electricity is, through them, applie<i to 
control the movement of the p<*tiduluin, which is so effectually done 
as to preserve the indications of the clock in constantly exact 
accordance witlj Greenwich mean time. 7’he dial which oniaments 
the w'indow of tlio Magnetic Telegraph Company’s office, in Ex- 
change-buildings, is also in electrical connexion with the timekeeper 
of the Observatorx', and now forms the most convenient staiidard by 
w’hich, at any hour of the day, the chronometers of Uic |K)rt may 
regulated with exactitude. It is rcjally marvellous, when stan^ng 
before this dial, to observe the undeviating accuracy with which, in 
the latter half of the sixtieth second, as indicated by it, the sound of 
the large hell of tlie Town -hall Clock breaks upon the ear. The public 
are much indebted to tiie Magnetic Telegraph ComjMiny, whose wires 
are the medium by which the electrical current is conveyed, for the 
assistance which, hy their permission, tlie officers of the Company, 
Messrs. Bright and Moseley, have so zealously afforded. Mr. 
Hartnup, the director of the Observatory, has also l>een indefatigable 
in his exertions to give practical effect to this new* application of 
electricity. Mr. Jones, of the Chester Kail way Station, is the 
inventor of the method which has been adopted for the above object. 
The method is peculiar in this, that the electricity is applied, not as 
the moving jiower, nor in substitution of any portion of the w’orks of 
the clock, but merely as a corrector of the errors to which its per- 
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formanoe » ordmtrily lUbk. On« gimt AdvanUg^ inciOentAl to 
Hr. Jonet’t mTeniton is the fjiot tbAt, in case any accident should 
happen to the battery or the wires which produce and convey tl>e 
current, the dock will continue to perform its ordinary duty just as if 
the ciureot had not been applied. 

LOCKS AKD KET8. 

Mb. Cbcbb has addressed to the £ditor of the Builder the following 
sensible letter ; — 

I ■hsll not enter into the question ss to whether s eertsin lock or locks msy or 
maj not be •rientiflcslly picked. I hare no intention of attacking the iarenttons 
<?f other nianufactarem, mj sole object being to uphold the reputation of ra^ 
own. The question, so far as mj locks are concerned, is this : are thej ntit 
proted by practical use to answer the purpose for which iher are intpnded — ris., 
to keep property safe from thieres and oousebreakers P I sm content to let 
their reputation rest upon this test. Nutwithstamlinij^ the controversies, lectures, 
and illustrated hand-bi^ks on the subject of look>pK'king, equally accessiblo to 
thieves and h^r^est men, the result hasl>«en that put»lic confidence in the security 
of Chubb's locks has increased instead of diminished. Some people, it is true, 
expect perfect impoesibilities, and inu^ne that having olttaiAe<l a secure lock 
they have done all that is necessary. This is s great mistake. No lock whatever 
wilf guard against culpable negligence with regard t<» its key ; or*, as in the late 
Bouth'Eastem bullion robbery, the treachery of suppoaed trustworthy ser- 
vants.* 

Since 1851, I have made and adopted many unpruvements in ray lotrks, and 
more still have been tried and rejected, as interfering with their pro]^r wt)rking. 
Coinidexity of action in any lock will, sooner or Ister, invarisbly prove fstal to 
its success. A lock is not Uke a watch, or other deliirate machine, that is treated 
with a ('ODsiderable amount of carefulness. It is subject if> every-Jsy hsrd wear 
and mugh usage ; and it has been, as it always will be, my endeavour not to over- 
look th^ facts in making whatever may from time to time appear to be desirable 
alterations or additions. Absolute penectiun is })erhaps as unattainable in IcM'ks 
as in other matters ; nevertheleM, the present is an age of progress. Ixx'k patents 
by scores have app^ed within the last seven years ; some good, others indif- 
ferent or bad in principle, and many of them embracing as new ideas certain 
principles of construction long since exphnled or laid aside. Of those prartU'sUy 
defunct (and they are many), ray opinion is, that the ingenuity of their inventors 
has generally been allowed to overrun their perception of the before- mentioned 
fact — vix., that a lock is a very hard- worked machine, and that in its oonstruction 
Jiimplieitg is as necessary an element aa mo 

DKiaSOK’S NEW^LOCK. 

Mr. E. B. Deivibok, in a lecture on Ix>ckg, lately delivered by 
him at Boncaatcr, dcacrilied a New Lock invented by himself, and of 
which he exhibited a sfieciraen, manuiacture<l by Mr. Chubb. In 
this lock, said tlie lecturer, the tumblers act without springs, being 
pushed one way by the handle which shoots the bolt, and the other 
way by the key. The key is not used for locking, so that the owner 
of a door with this lock may leave any person to lock it for him 
without entrusting him with the key. The tumblers have thin plates 
lying between them, and the friction, which is an impediment to the 
action of most locks, and sometimes makes them stick fast alto- 

• It will be remembered that the noiorionx lock-j^ker Agar »aid the robbery 
would be impoaaibie uuIcm copies of the keys could takeu. By the connivanoe 
of Tester this was accomplish^, and yet the duplicate keys thus made were use- 
lesa until Agar had travelled seven or eight times to Folkestone with the chests, 
altering the keys until they fitted. 
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Mther when tlie bck geU dirty, ie an auutjuaoe to this, and no high 
Iniih of the working pa^ ii required. The key not having to more, 
the Ixrlt may be vety' thin ; the hey of the large lock exhibited weigh# 
juet a quarter of an ounce. It puthee in a apriog curtain, which 
doscff the keyhole completely when the key ia out ; and when it ia 
puahed in ever ao little, it prevente the bolts from being pressed 
against the tumblers, there being a square plug behind tlie curtain, 
which goea tlirough a notch in the edge of the except when the 
curtain is up against the keyhole. You must, therefore, not only 
turn the key about half round, but take it out again, before you can 
turn the handle and open the lock, and it cannot be open^ while 
any instrument wliatever remains in the key- bole. Mr. Denison 
added, that ho did not know that the lock de8cril>ed was manu- 
factured by anybody ; he l>elieve<l not, although it was not patented, 
and although it was stated on the authority of Mr. Hobbs, in hie 
Treatise on Locks, to be secure against any known mode of 
picking. 


raUNELL’H PATENT I'NIVKUMAL LOCK. 

The year 1851 was a gnuid turning point in lock construction ; so 
much HO, indecfl, was thia the cumo, that all liK^ks inveiitod previous 
to that year have lH*en raganled as old locks, and only those since 
invente<l as the new order of ItKjks, Of these latter, however, there 
are nf)t many. 

One of these veiy locks (f>atenU*d Februar)', 1 856,) has been selected 
bv tbe authorities acting on behalf of the Board of Trade Defiartmeut 
of Science and Art, as the most suitable for the new Museum at 
Bromnton. T^e' jiatentee is Mr. Parnell. The lock selected is 
named the Univenud Lock,"* the patentee having aimed at such 
limplicity in construction and loamess of price, combined with new 
and effective modes of security, as would entitle it to l>e regarded aa 
a lock for general and not for mere sf>ecial uses. Mr. Parnell is 
knoam to have been in tbe van of those inventors who endeavoured 
to giv'e that security which the controversy of 1851 so clearly proved 
to be desirable and neoessajry. The new lock just selectwi by tli© 
Board of Trade does seem to be capable of fulfilling iU puiy>osea so 
as to obviate all idea of insecurity. — Builder^ Ko. 7t56. 

INSTBUMENT FOB CUTTING HOLEB IN IKON SAFAS. — CHUBB’b 
PATENT FBEVENm’E. 

Dubino some months in tlm past year, several ordinaiy iron safes 
W’^ere opened by tliieves in London and Maiichester, by means of 
a perfect instrument which cuts a large hole through the iron 
door, and this enables the ** cracksman" U) destroy the works of the 
look, and so open the door. The construction of this instrument, 
and even its modut operandi^ was unknown till one of the instru- 
ments, with all its tools and apparatus, was captured by the metro- 
politan police ; and a more powerful, well-made, and compact instru- 
ment has seldom been seen. Mr. Chubb, the inventor of fire-proof 
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&c., WM allowed io experiment with the instrument^ and he 
haa provided meaiu to baffie and deetroj its operation. Tbia he haa 
done moat efiectoallj, and haa secured hia improvement by patent. 
We have had an opportunity of examining the burglar *a inatrument, 
which, of course, we shall not deecribe. Suffice it. that it readily 
and noiaeleasiy, though with great power, cuts a hole two inchea in 
diameter through the thiokeat door of any iron aafe. We have alao 
aeen the result of an attempt with the aame cutter to bore through 
a door protected by Mr. Chubb’s improvement. It only took a mere 
skin off the surface of the door, iu doing which the cuttM* itself was 
utterly destroyed. 

CONTUrVAKCE FOR THE DETECTIOll OF BITBOLART. 

This invention, patented by Mr. Turner, of Wolverhaippton, and 
of City-road, London, is so constructed that it can be roaduv affixed 
to any bouse or set of offices. It is alao adapted to ganim and 
pleasure-grounds, iron safes to contain valuable property, wine- 
cellarH, plate- closets, jewellery- rooms, ft,c. Its appearance is similar 
to a clock face, or the dial of an elootric telegraph ; and it is so oon> 
trired that no door, window, or gate to which it is applied, can pos- 
sibly be opened without an immediate alarm l>eing given hy the 
ringing of a boll ; at the same time aenatch is struck which lights a 
candle, thus enabling the inmates, by the face of the indio^ttor, to 
know what particular apartment has been entered, and also indicate 
the progress of the unlawful visitor through the premises. A general 
alarm may lx? given by it to the inmates by the watchman, or person 
in whose room the dial is placed (unknown to the depredator), thus 
enabling them io prepare for his capture. The apparatus forms an 
ornament to the room, requires but little space, and after fitting 
is very inexpensive. 


mafpin’s improved pakel. 

Mb. W. S. Mappie, of Birmingham, has recently patented an 
improved panel, designed to resist the action of burglanf tools, or to 
give strength wherever it may be desirable. The panel is made of 
pulp or other suitable material, and has embedded in it a layer of 
thin hard steel, capable of resisting the action of ordinary cutting 
tools. In making a full size panel, the steel is not in one piece the 
sixe of the panel, but a series of strips, 1 { inch broad, is inserted at 
intervals, living a space of three quarters of an inch between the 
adjacent strips. The following srs a few advantages the improved 
panel has over the ordinary wood panels — ^vix., a perfect resistance to 
sharp inatrunAcnts used bv burglars for cutting holes through 
doors, Ac. ; it will never s&rink or twist, and is well adapted for 
round or other curved panels, as they will never split. The price 
at which they can be manufsetured is much leas than that of ordinary 
wood panela with iron plates screwed on. Tlie material of the 
panel can be worked in every respect as pine or other wood. — 
Meeka$idc$' Magasine, No. 1755, 
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FEW AMKttXCAK HOmSK^SHOE. 

A PATEFT hti§ b«en granted to a machanic of Philadalphta for an 
improvetnant in the method of fastening Horae-shoes. The invention 
oontitte in the construction of flanges or Ups rising from the front 
and sides of the hoof, against which they are niade to bear separately ; 
they are fastened by sliding into a reoees in the side of the shoe, and 
secured by means of a screw, thus entirely dispensing with the Tise 
of nails, and avoiding any liability to injury by pricking. 

raiEST AFD WOOLIfOCOH'S PATENT HORSE HOES. 

Messrs. Priest and Woolnough, of the Iron Works, Kingston- 
on-Thames, have improved the construction of Horse Hoes made 
with hoes or cutting psrts affixed to stalks and levers rising and 
falUng independently of each other, by arranging the bar which 
earries the hoe lever, so that its distance from the land can be 
adjusted arhile the hoe is travelling ; first, to set the hoes in a more 
or less oblique position, as the hardness of the ground or nature of 
the work may render necessary ; and, secondly, to admit of either 
one or Ixtili ends of the bar being raised or depressed at pleasure, so 
that sloping ground or side hills may be hoed with equal precision in 
depth as flat. For this purpose the axes or standards, to which the 
ends of the bar are attached, aae made capable of being moved up or 
down in the frame at either end, by suitable lifting apparatus. For 
details, see Mechanici Magazine^ No. 1757. 

PATENT WELDED-COLLAB IRON BURDLlfi. 

At the St Pancras Works, Old St. Pancras, some novel machinery 
has been designed for tlie more rapid manufacture of Iron Hurdles. 
The increased and increasing demand for iron hurdles, principally 
induced by the introduction of open-farming of late years, and the 
economy of such barriers both as permanent and moveable fences, 
appears to have induced the managers of theiie works to obviate all 
toe existing objections to their use, and to produce them improved, 
at a price ^t should at once permit of their taking the place of the 
ordinary hurdles. The improvements consist in a simple but effec- 
tual mode of giving the greatest possible strength and ripdity to 
the whole of the horisontal bars and perpendicular supports. This is 
effected bv welding on to the bars a circular nut or collar, which, 
fitting with exactness on the one side or the other of the three up- 
right sup{>orts, oomMnsates for any strain which may be applied to 
any portion of the nurdle. In other words, the rods having these 
collars welded thereon at exact distances, are threaded alternately, 
and thus not only oonfine the two outside uprights in fixed immov- 
able positions, but also render the centre upright — hitherto only a 
mere rest for the horiaontal bars — not oidy a firm and rigid 
support, but an effective stay against the bending of the bars them- 
selves under the weight of persons who may use them as stiles. 
These are obvious and valuable advantages, inasmuch as it is well 
known that even the ordinaiy iron hurdle will last a very long time, 
although it rapidly loses all its shape and &ir proportions, while the 
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pAient Weld«d*oolUr Hardle* will keep •ymmetrical for very many 
yeart, end in excellent condition, if, once in three years or so, a 
coat of tar be applied to them. There is anotlier advantage which 
this perfect rigiditv affords ; the junction of each hurdle with its 
fellow is most complete, and ^oae gaps in the shape of acute angles, 
BO often seen, despite the application of cords or wire ties, cannot be 
present to the eye of the landowner, to whom order and fitness are 
objects of desire. 

The machinery use<i to turn out these {latent hurdles is worthy of 
esj>ecial remark. It may be stated in brief, that the {irinciples 
involved are the division of labour and an unerring exactness in all 
ths several parts. It has been found, likewise, that tlie employment 
of the very best iron is an element of gain in Uie manufacture of 
these hurdles, as, by its means, a saving of labour more than equal 
to any pecuniary advantage that would accrue from thh use of an 
inferior metal results. We were informed that the increased derosnd 
for these hurdles had necessitated the erection of other premises, and 
that a plot of ground in Maiden -lane, Battle- bridge, would shortly 
be thus employ^ — Mechanics' Magazine^ No. 17(>0. 


TIMBER-OORIMO MACllINERT. 

At the Royal Scottish Society of ArU, Mr. Donald Rose, of 
Helmadale, baa exhibited a Machine for Boring Timber. He pro- 
poses to fix the auger to the end of a guide screw bar, working m a 
female screw, so as to force the auger into the wood to be bored. 
The screw bar forms the axle, on which there is a flywheel of b feet 
diameter, worked by two men ; and the car{)enter sets the machine 
to the proper place so as to Iwre in the {)ro{)er direction. For 
smaller work he proposes a smaller wheel, to driven by the fly- 
wheel, the auger or bit being fixed to the end of the screw bar, which 
is on the axle of the smaller wheel. He estimates that two labourers 
and one carpenter will thereby be able to do tlio work of fifty 
carpenters. After the description liad been read, Mr. Sang made 
some remarks tending to show that more time would be lost in the 
application and adjustment of such a machine to the boring of tree- 
nail holes in ships than in lioring by the usual method, and that such 
a machine would r^uire to be stationary, and the work brought to 
it, ii^lace of it being moved to the work. He ^ve, as an instance, 
Mr. Fairbaim’s riveting machine, a most useful one ; but then the 
boiler to be riveted was swung in such a manner as that any part 
to be riveted could be brought exactly op{>osite to the riveting 
machine. This could not be done with a ship on the stocks. 


NEW SEWING MACHINE. 

W. C. Watson, of New York, has patented a new Sewing 
Machine, which is a reversion of the orainary one. In this, the 
needle is perfectly stationary, while the table or {datform haa an 
up and down motion ; thus the work is {>erformed, and the feed 
motion, shuttle or loo{>-maker, and other parts, instead of being 
operaUxl by cams, are moved by striking against fixed parts. The 
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mAchine i« rendered timple in iu ooDstniction, and there being less 
roechaniim than in the ordinal^ sewing-machine, this iiuproT^ one 
is 1ms likely to get out of repair. — Sci^ijic Americmi. 

Air rMFROTKD SLIDE BULK. 

Mb. Chakles Hoark has arranged an Improred Slide Rule, and 
published a small book of instructions for using the siune. We 
learn from the latter that the author’s object in attempting a total 
revision of the sliding rule has been “ to render its operations so 
connected and apparent, and the estimation of the results obtained 
•0 easy and certain, tliat the difficulties hitherto experienced in the 
use of this invaluable instrument, and the objections reasonably urged 
against its practical utility without a thorough re-arrangeznent, may 
be for ever removod. Stimulated by the conviction that great 
benefit would accrue from its general introduction m a frequent sub- 
stitute for (and a sure guide and check upon) the laborious processes of 
arithmetical calculation, hia undivided attention has for many months 
been devoted to its improvement.” This could only be effected, ho 
states, by entirely re- modelling the instrument. 

Tlie advantages of the new Rule appear, from a statement pub- 
lished by the Institution of Civil Ei^necrs, to consist in a thorough 
revision of the Constants or Gauge Foints, which were very clearly 
and neatly tabulated ; in the systematical arrangement of a large 
amount of uaeful data for reference ; a cleverly adapted Decimal 
Reducing Scale w'ith a Vernier Reader, by which the equivalent to 
any given fraction, or the value of any decimal in money, weight, 
or measure, could l>e found on inspection ; concise formuhe were also 
engi-aved below the several tables, giving example of their apj»lica- 
tion, thus preventing the necessity for trusting to or taxing tljo 
memor)'. I’he whole design bore evidence of car© and excellence, 
fairly supporting its pretensions to novelty and utility as a Pocket 
Calculator, adapted to the use of the civil and mechanical engineer, 
the architect, the builder, the naval and military officer, the school- 
master, and the artisan . — Mechanics Magazine^ No. 1768. 

Hancock’s patent inkstand. 

A GOOD inkstand is an important consideration in an age of ready 
writers like the present ; and Hancock’s Pneumatic Safety Inkstand 
is really an excellent combination of simplicity with convenience. 
The ink rises in the cup at the touch of the ])en, and retires again 
immediately, and being thus exposed only momentarily to the air, it 
keeps its colour, and does not evaporate ; dust does not readily reach 
it, and it comes always pure and without sediment into the pen. 
Tbe inkstand requires no stopper, or rather it is its own stopper ; 
even if ov<nlumea it is equally so, for none of the ink eacajies. This 
is, of course, not its least recommendation. 

INDU-BUBBKB INKSTAND. 

Messrs. Cook and Merbitt, of New York, have invented an 
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lodm-rubber InkxUnd, of a timple and tueful form. The receptacle 
for the Ink ia made entirely of robber, having a glaae funnel inaerted 
in the top, into which the pen ia dipped. By giving a gentle 
presffure to the ink reoeptacle, and removing it quickie/, a freah 
gnpply is brought into the funnel ; and by the Name preHaurc, and 
that removed qT^wdly, the ink flowi back into tbe inkatand. It 
it a moat itigenioua oontrivaoce. — Seitni^c A merican. 

A WRITIKO MACHINK. 

An ingenious piece of mechanism, designed to enable a person 
to write while travelling by rail, in a crowd, or in a place whore 
ordinan'^ a[^aratus cannot be used, has l>een invented by Mr. Ben- 
jamin Livermore, of Hartland, V t. Tbe paper on which tlio writing, 
or rather printiiig^—for it resembles the telegraphic system of printing 
— is impressed, is coiled round two cylinders, which revolve as the lines 
are completed, and the letters are worked by a set of keys. No ink 
is roquinwl, the letters being coloured by a prei)ared blue pftj)er, 
against which the writing paper is pressed hy each moveme nt ol tlu; 
keys. The machine works witli great accuracy and, much facility, 
and is very' compact, not exceeding four inches in length, by alxmt 
two and a half in width. It can be easily carried in a side pocket, 
and can be used witliout taking it from the j)ocket. By it a blintl 
Ifcrson might be taught to write . — Bottoii Journal. 

PARCHUEKT FArRR. 

The Rev. J. Barlow has rea<l to the Royal Institution a paper 
“ On some McKlifications of Woody Fibre and their Applications.’' 

The princii»al subject of Mr. Barlow’s discourse l>eing the Parch- 
ment Paper invented and patentetl by Mr. W. E. Gaine, C.E., and 
about to be introduced into commerce by Messrs. Thomas De la 
Rue and Co., he confined his remarks principally to the physical 
ami chemical properties of vegetable fibre when converted into 
pa{>er. Having reminded the audience that, in all cases, a change 
in chemical constitution accompanied the change in physical proper- 
ties, Mr. Barlow contrasted with the pyroxyliz^ textures of Kuhl- 
mann and the gun paper of l^olouse, tbe woven fabrics subjected 
to Mercer’s process, and the j>archment paper, the invention of Mr. 
Gaine. By acting on cloth with chloride of zinc, tin, or calcium, 
with sulphuric and arsenic acid, and esj>eciaUy by the caustic alkalis 
in the cold (the temperature sometimes being lowered to 10“ Fahr.), 
Mr. Mercer has obtained many important effects on the fineness and 
general appearance of doth, and its susceptibility of dye. This 
subject was brought before the Royal Institution by Dr. Lyon Play- 
fair, C.B.,* and it has since been closely investigated by Dr. Glad- 
stone. t Mr. Mercer also experimented on the effect of acids on 
paper. It being known that sulphuric acid, under certain conditions, 

• Froeetdinyt of i\e Bopal InUiiution, rol. i., p. 15 h (1852.) 
t Journal tf the Ckcwdcal Socieig, vol v., p. 17. (1863.) 
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tnodift«d regetable fibre, Mr. Gune inttitutod a course of experiments 
to nsoertain the exact stren^h of acid which would nroduce that 
eflSeet on paper which he nought, as well as the time during which 
the paper should be subjected to its action. He succeeded in dis- 
oorering, that when paper is exposed to a ihixture of two parts of 
concentrated sulphuric acid {t. g. 1*854, or thereabout) with one 
part of water, for no longer time than is taken up in drawing it 
througl) the acid, it is immediately converted into a strong, tough, 
skin- like material. All traces of the sulphuric acid must be instantly 
ruraovod by careful washing in water. If the strength of the acid 
much exceeds, or falls short of those limits, the paper is either 
charred, or else converted into dextrine. The same oouveriion into 
dextrine also ensues, if tlie paper be allowed to remain for many 
minutes in the sulphuric acid after the change in its texture has been 
effwteU. In a little more than a second of time, a piece of porous 
and feeble unsiaed paper is thus converted into jmrehmeni paper ^ 
a substance mo strong, that a ring seven-eighths of an inch in width, 
and weighing no more than 23 grains, sustained 92 lbs. ; a strip of 
parchment of the same dimensions supporting about 56 lbs. ITiough, 
like animal parchment, it absorbs water, water does not percolate 
through it. 

The Htrength of this now substance, before alluded to, and its in* 
destructibility by water, indicate many uses to which it may be 
applied. It will, probably, replace, to some extent, vellum in book- 
binding; it will furnish material for legal documents, such as policies 
of insurance, scrip certificates, Ac ; it will take the place of ordinary 
paper in school-books, and other books exposeti to constant wear. 
Taper, after having been printed cither fn)m the surface or in in- 
taglio, is bUU capable of conversion, by Mr, Gaine’s method ; no 
part of the printed matter being obliterated by the process. Parch' 
mmt j>apcr also promises to be of value for photographic purposes, 
and also for artistic uses, in consequence of the manner in which it 
boars both oil and water-colour. 

CHADWICK AND FROST’s NKW PISTON WATER METER. 

A PAPER has been read to the Manchester Institution of Mechanical 
Engineers, by Mr. Fothergill, “ On recent Improvements in Water 
Meters." The nearest approach to practical efficiency amongst 
the meters formed with flexible material, was Chadwick’s Rotary 
Meter ; but although it registered correctly, it had not been 
found satisfactory in regard to durability. Several by other 
makers were liable to objection of unequal extension of the flexible 
material Amongst the piston meters were Kennedy’s, Worthing- 
ton’s, Jopliog’s, and Chadwick and Frost’s. In Kennedy’s meter, 
the racked piston rod, and the use of Woodcock’s patent rolling 
{tacking, were the distinguishing features. This meter was the best 
which had hitherto been brought into use ; but there was some 
liability to stoppage, by the sticking of the tumbling-lever, when tJae 
valve was only partially closed, the water being then allowed to 
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p«M onre^ifltered. There wm abo neoeesity for lubrication and 
packing, invoiTtng inapection. In Chadwick and Froat's piston 
meter, the latest and most important improvements had been 
effect^, and the difhculties connected with previous attempts ap- 
peared to have been satisfactorily so)ve<l by the invention or appli- 
cation of a compound fluid motive valve, actuated by the pressure 
of water, but not concerned in the measurement. The meter, con- 
sisting of a cylinder and piston, with Woodcock’s rolling packing 
and other arrangements, was explained by the aid of diagrams. It 
was o^>mparativcly small in size, required no lubrication, had no 
tumbling weights, worked sm(K)thly, allowed no leakage, and from 
an examination which ho ha<l made, he found it to register with a 
nearer approach tt* absolute correctness than any other. There was 
one at work in the wljoining room, and a larger one constructed to 
measure eight thousand gsdlons per hour was placed in the Water 
Works’ Yard, Town Hall, Salford. Mr. Fothergill then remarked 
that he believed this to lx? the best meter at present produced. 

Mr. Chadwick remarked that it had only been patented a few 
months, and was brought forwanl earlier than was intended. After 
giring seven years' attention to the subject of water mep*rs, he was 
act]uainted with the difficulties, and knew that a large amount of 
durability was requisite in every fiart. There was a great want of a 
perfect meter, and he tlnmght this one would prove to be free from 
some of the defects which had l»een refernnl to, and to be economical 
in construction. — Mtchania' Magazine^ Ko. 17<30. 


NEW PROCEBH OF COPYING. 

A PAPER has been read to the Society of Arts, “ On the History 
and Chemistry of Writing, Printing, and Copying Letters, and a 
New Plan of taking Co)»ies of Written and Printed Documents, 
Maps, and Charts,” by Mr. John UnderwocKl. After referring to 
the various inks used iu ancient times, and their particular effects, 
and expressing his belief that carlxinaceous inks were not so much used 
as had been generally 8U{»posod, Mr. Underwood said that tlie desired 
permanence could Ixit be secured in the description of pa^xu* used in 
the present day by preparing it chemically previously. He therv 
proceeded to dcscril^ a process which he ha^i invented for tliat pur- 
pose. The process consists in soaking each sheet in a solution of the 
neutral chromate of {>otash, and then slightly glazing it by rolling. 
The ink is made with galls, iron, and logwood. The multiplication 
of copies, he said, might be effected b^ using paper prepared in a 
similar manner, and writing with ink consisting of a s<ilution of log- 
wood, varying its strength according to the number of copies required. 
An Indian ink had l>een prepared, by means of which copies of niapo 
could be taken. The author concluded by some remarks ufion the 
composition of various kinds of printing ink, stating tliat be had 
succeeded in producing one capable of being oopiefi in the same 
manner as that employed for writing, so that a document, partly 
written and partly printed, could be copied at one operation. 
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HATUK^-PBUmHC. 

Mb. C. Bbesssb baa read to the Society of Aria a paper On the 
New Syetem of Nature- Printing.** He contidert the ^eat objection 
to the old proceeaee to be theneoeaaity for first drying the plant, Mid 
ho propoiMHi another, of which the following it an outline : — The bota- 
nioal 8j>ecimen if dabbed with lithomphic ink^ and an improMion of 
it taken upon atone, which may afterwarda be printed from by the 
Ufual proceaa. Similarly an impresaion may be obtained upon 
metal by employing a peculiar composition instead of liUiographic 
ink, and afterwards etching the plate, which may be print^ mim 
like a wood engraving. By a mo^fication of the process, a copper- 
plate with engraving concave may be obtained. The author is of 
opinion that these processes offer considerable advantages, rendering 
it possible to use living f^pecimens rather than dried ones, so as to 
secure the true texture of the leaf. It is also possible to produce 
impressions even of such delicate things as the cells of plants. 


ON DISINFECTANTS. 

A PAPEB has been read at the Society of Arts, On DitinfecianU^ 
by Dr. R. Angus Smith, of Manchester. Tlie author began b^ 
giving some account of the precautions taken in reference to this 
subject in ancient times. Having expressed it as his opinion that 
much of the knowledge possessed by the ancients on these subjects 
has been lost, Dr. Smith proceeded to discuss some of the various 
changes M'liich take place in bodies, particularly fermentation and 
putrefaction, and, after touching upon many substances which liad 
been used as disinfectants, be gave the results of some experiments 
made by Mr. M'Dougal and himself in reference to this subject. 
They found that of all bases magnesia was the best to use fur the 
disinfection of manures, as the only one which gave an insoluble 
ainmoniacai salt, and {^reserved the ammonia at the same time, 
whilst it w'aa an agent also employed regularly by nature in the 
economy of vegetation ; — that of all acids sulphurous acid was tlie best, 
and its power was at least equal to chlorine, but it had not the qua* 
lity which ohloiine possesses, of decomposing ammonia ; whilst, 
when it had done its work, it was either converted into a harmleM 
solid, as sulphur, or, by oombiniug with an alkali in the soil, became 
a sul^ihite, another agent used by nature. They combined the base 
and the acid, and found that by this means disinfection was nearly 
completed by the use of only a small portion of material. They had 
tried the carbolic acid from coal tar, a homologue of creosote, but 
hjLd not been able to produce good results by it alone. When the 
sulphite acted there was still a small remaining smell, which the caf> 
bouc acid removed : they, therefore, added to the sulphite about 5 

S r oent. of oarboUc acid, and eo pri^uoed their disinfecting powder. 

r. Smith then nve tome account of the successful use of this 
powder, partioulariy in the town of Leek, which had recently been 
attacked oy an ^demic, and when the disinfectant was applied to 
the principal sewers and cesspools, the disease was found gradually 
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to Abate. A discunion cAsoed, in which Mr. P. H. Holland, Dr. 
MUroy, MaearB. Du|^d Campbell, Kobert fiawlmaon, and the 
ohainzum took part. 


A NEW CKXXNT. 

P110FB8SOB Edmund Davt has read a papw to the Royal Dublin 
Society, on a Cemoit which he obtains by melting tc^^ether in an iron 
vessel two parts by weight of conunon pitch with one part of gutta 
percha. It forms a homogeneous fluid, which is more manageable for 
many useful purposes than gutta perclui alone, and which, after 
being poured into cold water, may be easily wiped dry and kept for 
use. “ My first trials with this cement,'’ says the Professor, “ put 
it to a very severe test. I used it as a substitute for pluml>ers' 
solder in repairing tljc lead gutters on the roof of my bouse, which 
were cracking in several places, and adnutted water freely and also 
to staunch the leaks of an old common aitd forcing-pump, attacliied 
for yielding a supply of water for the us© of two houses, and raising 
it about Unity feeL For these purposes 1 found it quite eflectual. 
And all tliat was necessary in the case of the gutters was to remove 
witli A brush all loose earthy matters from the cracked l^ad, slightly 
warm it aith a hot iron, then ]>our the cement in a fluid state ou the 
cracks, so as to cover them on both sides,” The pump was repaired 
with equal success, the leaks being wi{>eil dry ; and the Professor 
continues: “I entertain no apprehension that the warmth of our 
climate at any time will impair Uie efficacy of this cement, when 
applied to repair lead, zinc, or iron gutters ; for though it softens at 
a comparatively low temperature, it still adheres most tenaciously to 
metals and other substances, and does not allow water to pass 
through it.” Vessels of any kind may be similarly patchtjd or 
repaired, and be ready for use in a few hours afterwards ; an<l wet 
metallic surfaces may be joined as well as dry ones, if they are warm. 
And further, to quote again from the paj>er, the cement “adh«re« 
with the greatest tenacity to wood, stones, glass, porcelain, ivor}', 
leather, i^archment, fwiper, hair, feathers, silk, woollen, cotton, 
linen fabrics, &c. It is well adapted for glazing windows, and as a 
cement for aquariums. As far as my experience has yet extended,” 
adds Professor Davy, the cement docs not a))i>ear to affect water, 
and will apparenUy be found applicable for coating metal tanks ; to 
secure the joints of stone- tanks ; to make a glue for joining wood, 
which will not be affected by damp ; to prevent the depredation of 
insects on wood. The heavy oak beams and rafters in the roof of the 
house of the Royal Dublin Society are attacked to a considerable extent 

insects — as (the weevil, Ac. As this cement is soluble in volatile 
•oils, an application of the cement in turpentine or naphtha mifi^t be 
beneficial, and arrest the ravages of the insects. It may be ui^ly 
deserving of inquiry whether the cement may not be applied to 
preserve surfaces of metal and wood exposed to the atmosphere, jmd 
to fresh water ; also to protect anchors, chain-cables, Ac., from 
corroding agencies of sea- water.” We doubt not that due advantage 
will be taken of Professor Davy's experiments and suggestions. 



96 


TEAJl-BOOE OF PACTS. 


ARTIFICIAL OEAiriTI. 

Mb. JoHif Baker, of Thirek, has patented, on behalf of a Cana- 
dian relative of big (Mr. J. H. Headley, of Walpole), a plan for 
plating or veneering a masH of coanie stone so as to present an exte* 
rior coat of marble. For the substratum, sand, gravel, or almost 
any kind of pulverable, mainly siliceous, rock may be employed. 
After the particles of this have been reduced to the requisite degree 
of tenacity, the mass is mixed with a quantity of protoxide of cal- 
cium, varying in proportion according to the mineralogical and 
chemical nature of the basis. When the ingredients of the compo- 
sition have l>eoome amalgamated, the mass is moistened, then placed 
in a mould to be coai^ with carbonate of lime, and afterwards 
subjected to powerful hydraulic pressure. After a variety of inge- 
nious experiments, Mr. Headley has attained great success in imitating 
tlie qualities and varieties of different kinds of marble. He employs 
oxide of iron largely as a colouring material, and finds that by silicate 
of potash extra hardness is given to the block, which renders it 
susceptible of a high degree of polish. The material has been 
extensively used in Canada for the last two year^ and has realized 
everything anticipated. The patent right has been sold in eight 
counties for 12,000/. Messrs. Peto and Brassey have paid 4000/. 
for a licence to use it in the construction of the bridges of the Grand 
Ti'unk Railway. Hydraulic pressure is used to the extent of 1000 lbs. 
b) the square inch, and 30,000 blocks are turned out of a machine 
on the rotatory principle daily, and are ready for building, thus 
saving the squaring of stone or the burning of brick, and making a 
much more handsome structure, and at a lower cost . — Corrtipondent 
of the Letdt Mercury. 


ARTIFICIAL MARBLE. 

Mr. Felix Abate, of Naples, communicated to the French 
Academy of Sciences, at its last meeting, a New System of Mould- 
ing, which gives to }»hister tlie hardness and durability of marble. 
He places the plaster in a drum turning horizontally on its axis, and 
admits steam from a steam-btdler ; by this means the plaster is 
made to absorb, in a siiort space of time, the desired quanti^ of 
moisture, which can be regulated with the greatest precision. With 
plaster thus prejiareti, and which always preserves its pulverulent 
state, he fills suitable moulds, and submits the whole for a short 
time to the action of an hydraulic press. When taken out of the 
moulds, the articles are ready for use. This process is simple and 
economical, the cost of the manufacture very little exceeding that 
of the material. The plaster thus prepared is perfectly hard and 
oompaot, taking the polish of marble, llie most delicate bas-reliefs 
and highly- finished medals may be produced from it, with the same 
perfection as they have in the original. An experience of three 
years has shown that productions obtained by this process resist the 
most unfavourable atmospheric influences ; it can therefore be em- 
ployed as well for works in the open air as for the interior of build- 
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iDgs. Mr. Abate propoeee to tobatitnie thh aubctance for all ornamental 
purposes where marble or atone baa been hitherto employed ; and 
from oalcaUtions which he has made, be is of opinion that it will 
ooit but a fifth or sixth of the price of cut stone of the first quality. 


SMEBT BAPER. 

The Monifeur Induttriel mentions an ingenious method of obtain- 
ing fine Emery Paper for polisliing metals. Slijw of paper, coated 
with fresh starch sixe, are hung on ropes at different ^titudos in a 
email room, which is afterwards carefully clos€*d. A quantity of 
fine emery i* then blown in by means of a ventilator through an 
aperture left for the purpose, by which means a dense cloud of emery 
dust fills the n>om, but only tlie finest particles rise in the air to a 
sufficient height for them to be deposit^ on the upper slips ; those 
of the second row receive a somewhat coarser sort, and so on ; while 
such [»articles os are t<K» heavy, and therefore t<M) coarse for delicate 
polish, fall to the gn>und at once. Thus, emery j>apor of different 
degrees of fineness may l>e obtained by a single operation, and sorted 
with mathematical certainty. 


NEW ZEALAND FLAX. 

From experiments which have been made recently, it has been 
clearly established that the Now Zealand Flax, when properly pre- 
|>ared, is equal in strength to the best qualities of Russian or Italian 
hemp, and would successfully compete in the manufacture of cordage 
with that material. At some trials made in one of her Majesty's 
dockyards, by order of the Board of Admiralty, it was found that 
cordage nwle fnmi the New Zealand flax bore a much greater strain 
than some of a similar size made from the hemp usually employed. 
In this case, as in the finer descriptions of manufacture, the great 
<Ufficulty to be overcome is the removal, at a moderate cost, of the 
large quantity of resinous matter, which, in spite of the ineffectual 
mechanical or chemical means hitherto employed, serves to increase 
the bulk while it ad<is nothing to the strength of the rope. There 
are no grounds for supposing that the mechanical genius or mecha- 
nical science of this country will be unable to do upon a commercial 
scale for the pht/rmium Unax, what the nail and the shell and a few 
hours’ steeping in cold water once accomplished for the few domestic 
wants of the native tribes of New Zealand.-— /lustrafian and New 
Zealand Gazette, 


lozenge-marino machinery. 

Mr. D. Lerrer h*is patented certain improvements in Machinery 
or Apparatus for making Lozenges or other similar articles. An 
upper and lower set of rollers compress the lozenge paste to a proper' 
thickness for the die, and a box or sieve scatters finely- powdered 
sugar upon the upper surface of the sheet of paste as it goes thro^igh 
the rollers. That the under surface may also be powdered, the lower 
rollera revolve in boxes of pulverized sugar. When the paste 
has become thinned, it is propelled over a bed containing dies ; 
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puncbec now detoend, cat out the loscmm, and prets it into the lower 
die, impreMing a deeign upon both sunAoee of the lozenge. Theee 
punohea Uien riao from the dice, leering the lozenges in them ; the 
ned then moves, and plungem force oat the lozenges on to a tra* 
rersing cloth for drying. 

NEW PROCESS OF MAKING BREAD. 

A NEW process of Bread* making has been patented by Dr. 
DaugUsb, and tested at the largo establishment of Messrs. Carr 
and Co., in Carlisle. The process of fermenting bread has ever been 
one of the greatest difficulties w'hich the baker has had to contend 
with : the change of material, or the slightest change of tempera- 
ture, has often s}>oiled a good baking; and fermentation has always 
been attended with uncertainty. To remedy this, chemicals injurious 
to healtli have been frequently used, to make the bread rise, or 
impart to it a good colour. But this is by no means the least evil 
attending the process. Fermentation is almost synonymous with 
decay : it is pn^uced by the action of the barm, or yeast, upon the 
particles of starch in the flour, thus liberating minute bubbles of 
carbonic acid gas which penne^ite the entire mass of the dough, and 
make it ‘‘rise.” The chemical cliange, however, which hero takes 
place is such that it has been estimated by M. Dumas that in 
France 17i poi* cent., and in England 8^ to 12 per cent, is wasted by 
the decomposition which takes place in the {process of fermentation. 
The fermentation of bread is similar to the f(»mentation of beer 
and wine, the difference being, that whereas, in the latter process, 
the deleterious material of the yeast sinks to the bottom of the cask 
when the liquor clears, the noxious matters cannot sink in the dough, 
but mutt remain incorporated with the bread. In the new process 
patented by Dr. Dauglish no yeast or baking-powder is used, the 
rising of the doi;^h being effected by water impregnated with cw- 
bonic acid gas. The idea of making bread with aerated water is not 
a new one : a patent was taken out for such a process some years 
ago, but it was then found that when the flour was mixed with the 
impregnated water the gas escaped before the bread had time to 
rise. 

The novelty of Dr. Dauglish’s patent consists in preventing the 
escape of the gas from the water, by subjecting the materials to an 
outward pressure of carbonic acid gM while the flour is bein^ mixed 
with carbonated water. The carbonic acid gas is generated m such 
apparatus as is usually employed by soda-water manufacturers ; the 
gas is puin|)ed into a large reservoir, from which it is forced, as it is 
required, into a vessel containing water — the absorbing power of 
water for carbonic acid being very g^t. The kneading machine is 
a strong iron retort, fitted with air-tight bds, and provided with 
revolving prongs in the inside for mixing the dough. In the machine 
now in operation this retort is capable of containing 40 stones of 
flour. Into this are put 20 stones of flour with the requisite amount 
of salt. A stream of carbonic acid gas is forced into the retort, and 
a sufficient quantity of carbonated water is admitted and well mixed 
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with the Boar And taii ; the gM with which the water is impregnated 
being prmrented from escaping hj the pressure of the ambient oar> 
booic acid g»M. As soon as the flour and water are mixed, a pipe is 
opened, loose gas is let out. The oonsequenoe of the 

pressure being taken away from the service of the paste is, that the 
gas which was held in solution by the water, operates in precisely 
the same manner as the gas in a bottle of soda-water when the cork 
is removed, the dough rises and fills the retort, occupying twice as 
much space as before. The bread is then ready for being worked into 
loavcss — the only operation that will necessitate handling. The 
rising can be regulated by the pressure of gas ; so that, did the 
strength of the machinery {>ermit, the bread might be made of 
alinoHt any lightness. The pressure of the gas, and the quantity of 
water admitt^, are of course regulated by gauges. 

We may summarize the advautages whicli the new process is cal- 
culated to possess over the present system of bread-making. 1. 
The bread will be free from every impurity, for the only materials 
used in its manufacture will be flour, water, and salt. After the 
revelations of the Lancet, all will rejoice if by any means bread can 
be had absolutely pure. 2. The same weight of material that is put 
into the kneading-machine will come out, for there will be no loss by 
fermentation, and thus therc3 will be considerably more bread made 
out of a sack of flour than at present. 3. There will be a great 
saving of time. Bread-sotring now occupies 8 to 10 hours ; by the 
new process it will occupy as many minutes. 4. Tlie cost of the 
gas will, it is expected, be considerably less than the average price 
of yeast in different parts of the kingdom. Finally, it is stated that 
should the whole of the bread in the kingdom be thus made, a saving 
would be effected of an iwnount equal to our entire importations 
foreign wheat. 


AMERICAN BREAD-KNEADING MACHINE. 

Mb. Berdan, of New York, has built a inachmo, and placed it on 
trial at an ordinaiy Frmch bakery in that city, and tbe quality of 
the bread it prcxluoes is not excelled by the most careful band woHl. 
The defects of machinery applied to this operation have been diop* 
ping up the dou^ or wewking it shoK and heating it so at to kiU 
the flour, instaad preserving a oertain continuity of tbe mass in 
oombination with a thorough mixing {»x>oee8, incorporating tbe air 
perfectly — efieota which are product by the violent action of the 
hands and arms of the workmen in punching, squeeciag, drawing 
out and doubling up the dough. Mr. Berdan imitates the manw 
operation of kneading dough, and has succeeded in prodocii^ the 
same efflsets. The mj^ine will knead a batch of ten barreli or Sour 
srery half hour, and is worked by a light iq>plioaiion of steams 
power in oonnexion with tbe machinery of automatic oveou 
This is a statiomiry cylinder of wood, opon on the top, ten leek ksq;' 
by six feet in diameter, in whkdi is a horixontal shaft, so secured 
that the inside beads of the cyiinder revolve with it ; and on these 
heads, extending aeroM near ^ per^diery, are iron ban, varying in 
o 2 
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form, which mix Aod thoroughly iooaq>ontte the 6our And water u 
they rerolve. Thii kneading ia the finrt in order after the sponge is 
raised, and is performed by the rotation of the cylinder in a few 
minutes. Another operation is executed by an additional cross-bar, 
which is moveable, and is inserted at the right thne ; it swings on 
hinges in an eooentrio manner, and plunges into the dough at the 
bottom of the cylinder, cuts off and raises up a portion of the dough 
till it passes over a certain point, spreading and drawing it out in 
the act, and then throwing or flapping it down with force so as to 
inclose the air and imitate the same motion and result accomplished 
by the workman with bis bands and arms. This movement is con- 
tinued until the dough is perfectly kneaded, when it is taken out by 
a trap-door, and the machine is ready to receive another batch. 

Oi:BMAir TXABT. 

Mb. Hxnnkl has patented the manufacture of Ghoman Yeast 
from Flour. To obtain 10 lbs. of this German Yeast, the inventor 
takes 24 lbs. of flour of malted wheat, the same of flour of malted 
barley, and the same of rye flour. To this mixture water is added 
(at 30** Reaumur), and the mass stirred to a thin paste. This paste 
is then raised to 45° Reaumur by hot water, and afterwards 
cooled down to 80° Reaumur ; next are added lbs. of wheat starch 
dissolved in cold water ; and 6 os. of double carbonate of soda, and 
24 os. of tartaric acid, severally dissolved in lukewarm water, 
toj^ther with 14 lbs. of common yeast. The mass will now re- 
quire hot or cold water to bring it to 27° Reaumur, when it is 
left 12 hours to ferment. After this it is pressed through a hair 
sieve, and in eight or ten hours the yeast forms on the bottom of the 
•ask. This yeast is taken and put into double bags, which are sub- 
mitted to pressure to free it from moisture. 

BBOWK BREAD. 

The Comptf4 Rendus of the French Academy of Sciences of Paris, 
sontains a very long paper, which is of some scientific and of more 
practical interest, on the art of making Bread. It appears that the 
bran of ground wheat contains an active principle or ferment, which 
has hitherto not been rightly understood by chemists, and to which 
the name of drialint has now been given. This ferment can, we 
are told in the paper before us, be neutralised by the application of 
glucose, employed in a particular way ; and being neutndixed, the 
greater part of the bran becomes transformed into good flour. In 
other words, what in France is called bread of the second quality, 
which the common people are obliged to eat on account of its cheap- 
ness (though tbe^ do so with a oertiun degree of repuraanoe), can 
be done away with, and bread equal to that of th ' first quality, 
which is consumed by the better classes, can, without incresse of 
expeuse, be substituted for it. Thus the new system seems to be of 
great utility ; aod it is desirable that our bakers should inquire into 
it The bread produced is represented to be very palatable and 
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wbolatome. In th« oonne of the expctrimentt which the new pien 
porwueitetH. a onnoae ohemioAl feet wei diecovered, — namel/, that 
the dark ooioor of bread of the second quality is not caused, as has 
always been supposed, by the presence of bran in the flour, but by 
a peculiar fermentation of the floor. The discoTerer of the im* 
prored system is M. Mhge-Mourihs. — Literanf OoMtte. 

MIUTABT OOOKIRT. 

Captain Grant has described, at the Royal Institution, his plans 
for the application of heat to Military Cookery. He first exhibited a 
model of an open stove, extensively used in Brussels, which projects 
from the flre-plaoe, and radiates heat from the sides and top, at the 
same time that it possesses the English requisite of presenting a 
cheerful-looking fire. This stove has also the important advantage 
of preventine the chimney from smoking. An economical stove for 
the poorer obusies was exhibited, in which there is an arrangement 
for baking, boiling, and roasting, by means of a small fire inclosed 
in iron pUtea, the heat from which is carried by a flue round the 
top of the oven, instejul of the bottom, as usual ; and by the intro- 
duction of a thick tile the heat is communicated to the bottom. 
Hie economical application of heat to military cookery was tlius- 
irated by several models of cooking apparatus, contrived by Cap- 
tain Grant, which have been practically employed with great advan- 
tage at Aldenhott. The plan, in its rude form, as adapted for cam- 
paigning, is to dig a long trench about a foot wide, at one end of 
which a chimney may be constructed of pieces of turf, piled one upon 
another, with a hole in the centre. On the top of the trench, iron 
plates are placed with boles, into which camp- kettles will fit, and 
the fire is lighted in the trench, the top of which being covered by 
the camp-kettles, there is a good draught established through the 
chimney. By this contrivance a number of camp-kettles may be 
effectuidly heated with a small consumption of fuel. At Aldershott 
the same principle is carried out in a more finished manner. There 
are a brick-work trench and moveable fire-bars, and an ash-pit ; and 
a well-oonstructed chimney in the centre serves to make a draught 
in two directions. The iron-plates and the camp- kettles are larger, 
and the beat thus generated is so great that when the ash- pit is not 
cleared, the thick iron fire^bars have been occasionally melted like 
lead. Captain Grant said, that with this cooking apparatus dinners 
for 2S,000 men have been cooked with an expenditure of fuel of only 
half a pound to a man. By a recent contrivance, baking has also 
been enected by placing the oven in an enlargement of the chimney. 
AnoUier contrivance suitable for campaigning is a portable cooking 
canteen, by means of which, with the aid of a small quantity of 
patent fuel, a soldier's ration of meat and vegetables may be cooked 
in half an hour. 


FATUTT Lin-PRJWIBVINO AKD VINTILATINO WINDOW-BASHIS. 
Ajx ingemoQS contrivance has been invented by Messrs. Dick and 
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OUrer, of Onmbourn'ttreet, Loioeit«r>iquaro, for the porpoee of 
ohriating the serioiui aocidente which too often ooonr from deaning 
the upper windows of a houae from the onteide, and ako for render* 
ing windows more adapted to porpooee of rentilation. Hie sashes 
oonsist of two frameworks, one of which is fixed to the ropes of the 
window, and the other, oontaining the glass, is made to fit tightly 
inside the permanent ]>ortion, and is secured there by two locks. 
Thus, by simply undoino the two fastenings, the whole window, 
which is usually secured by a pirot to the lower end of the perma* 
nent sash, can ^ turned oomnletely inside out, and cleaned at leisure. 
A small chain is also attachea to the top of the lower sash, to allow 
of its being inclined slightly into the room, leaving an aperture 
sufficient for ventilation, and at the same time passing the draught 
over the heads of the inmates. The whole window may be removed 
from the sashes with the greatest facility, without the removal of 
the ropes, or of the beading, in order to introduce large pieces of 
furniture, pianofortes, &c., into the upper rooms of a bouse, which 
cannot be conveniently carried up-stairs. One of the greatest advan- 
tages of the invention is, that its extreme simplicity allows of its 
being easily adapted to old sashes at a comparatively trifling cost. 
Contrary to the idea which would be naturally conveyed from a 
iiescription, there is in reafity little chance of the glass getting broken, 
oven when not very carefully handled. 


PATENT TAMILT FIEE-ESCAPl. 

This invention, by Mr. Thomas Rose, of Manchester, consists of a 
cage or cradle of light but strong iron wire, and with an iron 
bottom ; to the cage there is attached by chains a hood ; and the 
whole is covered with flannel, diemically ]>rcpared, so as to be unin- 
flammable. A large opening is left in the covering, so that any 
person can step into the cage, be protected, and without the pos- 
Bibility of falling out. The escape is said to weigh only 21 lbs. When 
nut in use, the hood falls within tlie cage ; and the whole occupies a 
small box, which the inventor proposes to make plain or ornamental, 
HO that it may appear like an ordinary piece of furniture in the bed- 
room of the upper or middle classes. For the effective use of the 
escajw, an iron bar would be required across the window near to 
whi^ it was kept ; and to this bar a hook at the top of the hood 
oould be instantly affixed. The cage being then pushed out of the 
window, with its ropes, all is in r^iness for use ; and in cases of 
fire, the occupants of the house could be lowered by themselves 
personally, or by some one who might remain to the last in the 
room, or by firemen or neighbours in the street. We are told 
that fixnn the friction of the ropes in the pulleys, a person lowering 
himself would have to bear or support only one- third of his weight, 
which can be done without inconvenience. Ropes are attached to 
tlio bottom of the cage, so that, during its descent, it can be kept 
clear of window dressings, or brought over cellar i 
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fuU'Bioijrtas otrabli. 

Dr. W. P. Harris, surgeon to the Kkcrtonewe steAmship, writes 
to the Lamcrt : — “As surgeon to one of the first^cless Americsn 
ste&mships, which each rojrsge carries over to Portland at least 400 
emigrants, I may state that, in the greater number of instances, 1 
allow the Ktomach to dischai^ its contents once or twice, and then, 
if there is no organic disease, 1 give five drops of chloroform in a 
little water, and, if necessaij, repeat the dose in four or six hours. 
The almost oons^t ofTect or this treatment, if conjoined witli a few 
simple precautions is to cause an immediate sensation, as it 
were, of warmth in the stomach, accompanied by almost a total 
relief of the nausea and sickness, likewise curing the distressing 
headache, and usually causing a quiet sleep, from which tlie pas< 
eenger awakes quite well.” 


water. 

That indefatigable analyst of the comestibles which we consume 
for our daily nutriment, Dr. Hassall, F.L.S., has handed an in* 
teresting Report to the General Board of Health on the* microscopical 
examination of the Metropolitan Water Supply under the provisions 
of the Metropolis Water Act. Tlie conclusions detluce<l from the 
learned doctor’s analysis are by no means satisfactorj'. They show 
that the waters supplied by the nine metro{>olitan water- companies 
■till contain considerahle numbers of living animal and vegetable 
productions belonging to different orders, genera, and species, but 
especially to the orders or tribes annelida*, entomogtracea;, infusoriw, 
oonfervese, desmidete, diatomacea', and fungi. These living organic 
productions were found particularly abundant in the waters supplied 
by the Southwark and vauxliall, the Lambeth, the New River, and 
the Hampstead Companies ; they were rather numerous in the 
waters of the Grand Junction Company, but much less abundant in 
tJie waters of the Chelsea, West Middlesex, Kent, and East London 
Companies. The waters most tainted with organic matter were 
cloudy and opalescent, whereas those which contained a smaller 
quantity of such productions were clear and bright. It follows that 
metropolis is still supplied with comparatively impure water — 
that is to say, with water tainted with numbers of living vegetable 
and animal productions, which are not present in the purer waters 
of the Pluinstead, Woolwich, and Chariton Company. Great im- 
provement, however, is manifest in the condition of the present sup- 
plies as contrasted with those of 1854 (before the recent Act was 
passed). It should be stated, on the other band, that the examinations 
were made in the depth of winter — that is, at the period mr>8t un- 
favourable to the development of animal and vegetable life ; a very 
excellent test is the colour test, for if the water, viewed in bulk, 
present any decided tinge or oolouration, it is generally hnptfre. 
inow, the waters of all the companies examined presented a very 
marked yellowish green oolouration, which became more obvious as 
the water was concentrated by evaporation. A detailed account of 
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the varioui formi •£ animal life whioh still oontaminate our water ia 
iupplied by Dr. Baasall. 

KOOFR AKD STONE OF THE NEW PALACE OF WESTMINSTER. 

8ir Charles Barbt, H.A., baa addressed to the public jouroala 
the following letter : — 

Sii,— -PuI)lio attention harini^, by a recent dincQMion in Parliament, been 
dirm'lod to the condition of the iron roolii and the atone of the New Palace at 
Woitminstm', the foUowinK information respecting them may not be unacceptalde 
to your readers, and may serve tf> remove any misapprehensioa that may exist 
on the subject. 

Idetal roofs were not contemplated in the original design* They were reeorted 
to upon the adoptkm, by the Government, of Dr. Reid's plans for warming, ven- 
tilating, Ac., by which ihey were required to contain, m they now do. the main 
smoke (lues of the building; and therefore it became necessary that they should 
be oonstrutTted entirely of nre-pnM>f materials. A coating of xinc in preference to 
paint for the external plates was adopted, upon the strongest testimonisls from 
the French Government, snd other sources, as to its long and successful us<' in 
France, where it still continues to be employed extensiv^y particularly in the 
dockyards of that country. Since its adoption at the New Palace at Westminster, 
it has also been extensively used, both in public and private works, in this 
counti^, and is still being used by the Oovemmeiit in our own dockyards. 
Experience, however, has proved that it is not capable of oflering a long resis- 
tance to the deleterious eftects of a smoky and impure atmosphere, and the r(H>fs 
of the New Ptdace at Westminster have consequently become ]iartiaUy covered 
with an oxide of iron, or rust. As regards their stability and weatherpr<K>f 
qualities, however, they are none the worse on that account. No difficulty, 
njoreover, exists in resisting all farther oxidation, by covering them with one of 
the anti-oxide compositions now in use, which may be done at a very moderate 
cost. Several of these compositions have been in c<mrse of trial, in various parts 
of the roofs, for some time past ; and I have reason to believe that 1 have dis- 
covered one that may Im* said to be almost im|>erishahle. 

The choi(«e of the stone adopted was the result of the labours of a Commission 
consisting of two of the most eminent f^logists of the day, an intelligent mason, 
and the architect, who in the year IH^ visited every quarry and locality in the 
kingdom likely to furnish building-stone. The stone at Auslon, in Yorkshire, 
was selected and adopted by the Government, and every precaution has been 
taken to obtain a supply fW>m the best lieds of it. Upt)n the whole, it has turned 
out to be at least as good as any stone hitherto employed in London. Portions of 
it, in particular situations, and under peculiar conditions, have doubtless yielded 
to the deleterious effects of a London atmosphere ; but the proportion of the 
parts aflbeted, to those which are ^lerfeotly sound, is infinitesimally small ; and it 
18 remarkable that the decomposition is almost exclusively confined to the plain 
faces, the moulded and carvea portions of the work l»eing generally as sharp and 
perfect as when first executed. To say, therefore, as has been recklessly asserted, 
that the stone is psrishing in all directions, conveys a most unfair and exaggerated 
impression relative to its actual condition. Various economical means, however, 
are available for arresting all further decomposition of the pa^ affected, and 
experiments have been in the course of trial for years, with a view to detennine 
upon the moat effectual and unobjectionable process to be employed ; and it is 
hoped, therefore, that ere long all fVutber aeoompoaition will b« successfully 
arrest^. I am, Ac., 

Craelxs Basxt. 

Old Palaoe-yard, SOth June, 1867. 


A NEW BCIENTIFIO COLLEGE FOB TOUNG MEN. 

A College for the Education of Young Men has been esta- 
blished at Guoll— a large mansion, situated in a park between the 
Yale of Neath and the Bristol Channel, being, of course, in South. 
Wales. The plan of this ooUege is a meet admirable one, and 
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appeari to ui to aflScwd aU the adTanU^et which cao poiwibly he com- 
nn«e<i at the preeeot day in an institution of the kind. T)je founders 
have laid down a scheme which, if faithfully and skilfully carritxl 
out, will offer to the rising young men of this country opportunities 
for obtaining a higher and sounder culture in science tlian they have 
ever yet had plac^ within their reach. Of course, any educational 
scheme, however excellent, may be rendered futile by defective 
management ; and we have no further knowledge of the proposed 
college than is given in a little treatise* recenriy issued with the 
view of making its character known. But the publication of a very 
admirable plan, and a very sensible treatise upon it, affords good 
ground for high expectations of what is to follow. — Mcchanic$* 
Meufosint, No. 1768. 

THE NEW READING- ROOM AT THE BRITISH Ml'HECM. 

This magnificent addition to our national Museum, which was 
in jiart deitcribed in the Year-Book of Facta^ 1856, [)p. 92-118, is 
DOW completed. It originated with Mr. Panizzi, the chief librarian, 
and was designed by Mr. Sydney Smirke, and is placed in tlie 
ouadrangle of the Museum, of which it does not occupy the whole, 
tiiere being a clear interval of from 20 80 feet all round, to ^ivo 

light and air to the surrounding buildings, and as a guard against 
possible destruction by fire from the outer {varts of the Museum. 

*' The Reading-rootn is circular, and is roofed with s dome 150 feet in diameter, 
its height lieiDg lOtJ feet. In this ditnensiuu of diameter if is only inferior to the 
Pantheon of Home by 2 feet ; 8t. Peter's hemp only IMW feet ; 8t Maria, in 
Florence, 139 feet ; the Tomb of Mahomet, Beja|K)re, 136 feet ; 8t, Psul’s, 112 
feet ; 8t. Sophia’s, Constantinople, 107 feet ; and the church at Darmstadt. 106 
feet. In other particulars our new dome is far superior. The new Keaoinp- 
room contains l,2fiO,tKX) cubic feet of space; its ‘suburbs,' or surrounding 
libraries, 760,000 cubic feet. The building is constructed prim-ipally of iron, 
with brick arches between the main nl>a, supported by twenty iron pier*, having 
a sectional area of 10 superficial feet to each, including the brick casing, or 200 
feet in all. This saving of space by the use of iron is remarkable, the piers of 
support on which our dome rests only thus <x*cupying 200 feet, whereas the piers 
of the Pantheon of Rome fill 747/ feet of area, and those of the Tomb of 
Midinmet 6693 feet. Upwards of 2tKiO tons of iron have been used in the oon- 
stmetion. The weight of materials used in the dome is ai/out 42(K) tons — vis., 
upwards of 200 tons on each pier. The first standard was only fixed in January. 
1B66. The framework and scaffolding u)H)n which the dome rested were removea 
on the 2nd of the following June. >0 subsidence or ‘ set' of material was ob> 
•ervable on the wedges bring removed. The entire dome was roofed in, and 
copper covering laid in Bepteroher, 1856. The roof is formed into two separate 
spherical and concentric air chambers, extending over the whole surface j one 
wrtween the extemM /covering and brick vaulting, the object being the equalize' 
tion of temperature during extremes of heat and cold out of doors : the other 
chamber, between the bnck vaulting and the internal visible surface, being 
intended to carry off the vitiated air from the Reading-room. This ventilation is 
effected through apertures in the soffits of the windows, and partly by others at 
the top of the dome ; the bad air passing through outlets provide around the 
lantern. In order to obviate the effects of condensation, aU the skylights, lan- 
terns, and windows throughout the building are double. The quantity of glass 
used amounts to about 60,000 superficial feet.” 


• T%a jPrimeipUa of CotUgiata Bdueaiion Viaeuaaad and SlacidcUed, »s a 
Dsser^iea qf Owoll Ctdlage, Vala qf Booth, South WaUa. B. Stanford, 
Chariag-eross. 18S7. 
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WITH BILKWOBltB. 

A PAPXB haa been read to the Sooieij of Alta, ** On Experimenta 
with Silkworma, with a view to Improve the pment Silk -yielding 
of Bengid,” by Mr. T. Baabford, of Snrday Eaat Indtea. Alter 
having devoted hia attention to ailk' reeling in Benj^l for nearly 
twenty yeara, with a view of producing a thread aa nne and aa well 
Buited for manofacturing purpoaea in Europe aa French and Italian 
ailk, Mr. Baahford haa anooeeded ao far aa to merit the medal of the 
Society of Arta, for hia auperior quality over other Bengali, having 
anrpoaaed China, and come up very cloae in the finer aixea to middling 
Italian. He gave acme aocoant of the variona speciea of aUkworma 
known in Bengal. It reqnirea ten thouaand of the beat cocoons to pro- 
duce one |>ound of good lilk ; in France, 2500 cocoona produce the 
aamo quantity- With a view to improve this produce, M^r. Baahford 
imported a fargo quantity of the beat French, Italian, and China 
eggi, to engra^ upon the different species of the Bengal race. 
Various details of the experiments Were then given ; but Mr. Baah- 
ford sums up by saying, that aa be had spent three years in trying 
ineffectually to engraft a superior nature and invigorate the common 
stock, he felt discouraged, and would gladly have the opinion of 
naturalists as to the probability of hia object ever being attainable, 
and the proper steps to be taken for readixing it. The paper con- 
cluded with some remarks u{>on the mode of rearing ailk worms 
])raotiBed by the natives in Bengal. 


CADfUCS Oir FIRES. 

A PAPER has been read to the Institute of Archltecta, by Mr. G. 
G. Fothorgill, ‘*On the Causes of Fires in London from 1833 to 
185^1 inclusively.” It apjiears that tlie total numW of fires attended 
by the Fire Brigade during these 24 years have been 17,816, giving 
an average of 742 in a year, or very nearly 2 in every twenty-four 
hours, llie average number of fires in each year from 1833 to 1848 
WAS , — totally destroyed, 26'4 ; considerably damaged, 194*2 ; slightly 
damaged, 433*5 ; total, 654*1 ; and during the 8 years 1849 to 1856 
— totally destroyed, 26*7 ; considerably damaged, 273*9 ; slightly 
damaged, CIS ; total, 918*6. Hence it appears that while the total 
yearly average has advanced in the last 8 years by about 40 per 
cent, as compared with the preceding 16 years, the nixmber involving 
entire destruction has remained almost stationary. Of fires caused 
by candles, curtains, and gas, those in drapers’ shops were 61 *8 per 
cent. ; at lodgings, 52*7 ; at private houses, 47*9 ; while in 22 trades 
out of 96 DO fires have been traced to such a cause. A very con- 
siderable per centage of total destruction was observed in churches — 
viz. 8*8, a higher proportion than that among carpenters, japanners, 
lampblack mi^era, musical instrument makers, and varnish makers. 
One reason for this may be, that places of worship are left nn- 
watched and unoccupied when not in use. A large proportion of 
the cases of total destruction of this class of buildings arose from 
the heating apparatus. No instances of total destruction occurred 
among colour-makers, illicit distillers, or lucifer match-makers. Six 
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among prioten* ink makon bad all b««ii either total or con- 
tnderable, and 34 fires in theatres showed no roediuni between 
absolute destmotiom and slight damage. 


paiaxKT AXiajAL pioDocnoii or ibov. 

Mr. Hewitt, of New York, in a paper presented to the Geo- 
graphical and Statistical Bocietv, furnishes the following memoranda 
rosf>ecting the Prodnction and Manufacture of Iron : — Oast iron can 
only be traced back to the thirteenth century. Previously, the ore 
and charcoal were pUoed in alternate Isyers in a rude oveu, and 
there smelted by a blast injected by a bellows worked by hand. 
Even so late as 1740, the total iumual product of England was but 
17,350 tons, made by 59 furnaces, at the rate of 294 tons per 
annum to each furnace — say one ton per furnace for each working 
<}ay. Mr. Hewitt estimates the entire annual pnnluci of 'Europe at 
that time at 100,000 tons, 60.000 of which were made in Sweden 
and Russia, and one- half of this quantity ex{H>rted to England. 
The total consumption of inm in England at that day (only 116 
3 'ears ago, or since the birth of some persons ^et living) was not 15 
pounds per head per annum, and that of all Europe bat ttro pounds 
per head. The whole human race did not then annually require or 
produce so much as om pound of iron ^ler hea<i. Now Mr Hewitt 
produces data showing an annual production of uventeen {Kiunds per 
head for the whole human family, or seven millions of tons in the 
which Great Britain produces rather more than one- 
liaTf, and consumes at least one-fourth. The total product of 1856 
is estimated by Mr. Hewitt, from imperfect data, as follows : — 


Ton*. 

flrest Britain .... 3,585,000 

fYance 650,000 

Beigium 256,000 

BuMia 300,000 

Sweden and^Norwaj . . 17S,600 

Italy and Elba .... 72,000 


Total . 


Tom. 

rnited States 1,000,000 

l»nuiiiia 600,000 

Germany (hal. of) . . . 200, OOO 

Austria 300,000 

Spain 27,000 

Denmark, &c 30,000 

7,008,600 tonH. 


Asia, Africa, and America outside of the United States, may' pos- 
sibly raise this aggregate to 7,250,000 tons. 

T^e annual production and consumption of the several countries 
is estimated as follows : — 


France 

Sweden and Norway .... 
Germany, inclndhig Pnuaia . 


Switxerland . 
Bpsin . . 


Produce 

Consnme 

per head, lbs. 

per head, lbs. 

.287 .... 

144 

. 84 .... 

117 

.136 .... 

70 

. 4(0 .... 

ao 

, »2 .... 

:io 

. 6^> .... 

60 

, 12i .... 

15 

. 10 .... 

10 

— .... 

22 

.... 

5 

) little to be computed. 



The intimate relations of iron to industrial progress and efficiency, 
na exhibited by this table, need here only be suggested. 
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THE OBKAT BELL OF WEBTlflKBTER. 

Mb. K. BBCKrrr Denison, M.A., bM read to t}ie Royal Inatitii- 
lion a paper on thb Great Bell, of which the foUowing ii an 
abHtraot.* After di»claiming the propounding of a scientific theory 
of bell-founding, and etatinf hie object to have been the making of 
the l>est bell of 14 tons weignt, Mr. Denison proceeded : — 

AH that I have to do ia to dMcriVnn tho ob«erration« and experiments which led 
me to adopt the particular form and oompoaiticm which have been used for this 
the largest bell that has ever been cast in England. The result is, nndoubtedlr, 
a hell which gives a soutul of a different quality and strength from any of the 
other great mUs in England, Of course it is very easy to say, as some per* 
sons have aaid, that we have got a clapper to much larger than usual, in pro* 
portion to the bell, that the sound must needs be different. But the reply to 
that is equally easy : the bellfounders always make the clapner at their own dis- 
cretion t and in or^r to make the most they can of their bcUs, tou may be sure 
they will make the clapper either as large as they dare, with regard to the 
strength of the bell, or as large as they find it of any use to make it ; because 
there is always a limit, bevond which you can get no more sound fTom a bell by 
increasing the olapj>er. In the Westminster bell we found that we could go on 
inoreaaing the sound by increasing the clapper up to 13 cwt., or say 12 cwt., ex- 
cluding tne shank or himdle of the clapper, or snout ^yth of the weight of the 
hell ; which is somewhat higher than the proportion found to hold in some of the 
great continental bells ; but two or three times as high as the usual English pro- 
portion. And if the tnakers of the other large l>ella in England have found it 
either useless or unsafe to put clappers into them of more than Ath. 
x^fith of their weight, it certainly is not surprising that the sound of this IwU 
snould be so different firom theirs, as it is observed to be. The truth is, that the 
difference in the aise of the clapper is the consequence of the hell haring a much 
greater power both of bearing nlowt and of giving out sound than usual ; and if 
we knew nothing more about the matter than that there is one large bell in Eng- 
land which will advantageously bear a clapper twice as heavy in proportion as any 
other, it would be enough to show that there mutt be some essentisl difference 
between the constitution of that and other lielli, which is worth investigating. 

The art of bell-founding having sunk so low, as is indicated by what nas taken 
place at the Royal Exchange, and by the great l>eU of York l>eing not used at all, 
afier haring oost dO(X)/„ except haring the hour struck upon it t)y hand once a 
day, it was obviously necessary to begin at the beginning, as we may say, and 
take nothing for granted as proper to be adopted, merely because we find it in 
common use now. Accordingly, when 1 undertook the responsibilitT of deter- 
mining the site, and shape, and compoaition of these five bells, the bell-founders 
haring refused to take any i-wponsibilitr beyond tbi^ of sound casting according 
to oraera, the Chief Commissianer of Works authoriEcd the making of such ex- 
periments as might l>e required before finally determining the design and compo- 
sition of the bells. Those experiments hare only cost about a small sum 
compared with the value of this one bell, and quite insiraiflcant compared with 
the importance of succeas or failure in a national work oi this kind. 

According to my olMMinration, no bell is likely to be a good one unless rou 
oould put a stick as thick as ^ih of the diameter between the side or waist or the 
bell, and a straight edge laid against the top and the bottom. There was a very 
marked difference between two of our experimental bells, which were alike in all 
other reapeots, except that one was stra^hter in the waist than the other, and 
that was aecidedtr tne worst. This condition is generally satiafied by the English 
bells ,’ indeed, I tnink tlie fault of their shape is rather the contrary, and that 
they open out the mouth too much, as if the bell had been tumped down on a 
ipeat anvil while it was soft, and ao the mouth spread suddemy outwards. The 
shape whi<di we adopted, aner various experiments in both directions, is some- 
thing between the shape of the great bell of Eotre Dame, at Paris, and that of 
the great bell of Bow, which is probablv much the same as that of St. Paul’s, 
York, and Linoolii, as they all came from the same foundry in WliiteohapeL 

• Bee r#or.J?ook q/* FueU, 1887, p. 63. The Great Clock is deaoiibed at pp. 
89-63. 
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Ind««dt the Mnmd*bow of thia b«Q b fhOer oataida than the Faria beU. bacaoae it 
iff thicker ; ao much ao, that a atraigfat edjre hud externally afainet the top uf the 
bell and the aoand*bow woold be thrown oat beyond the Up ; whereaa generally 
such a atraight line woald touch the Up» Mid Juat clear the aonnd-bow. I hate 
found one other remarkable exception to thb general rule of conatniotion, and a 
remarkable ooincidence with the external shape, and the proportions ol height, 
iireadth, and thickneaa of our bell, and that it no other than the great hell of 
Moscow, of which an exact section b giten in Lrall'a Enaare, with ranoua different 
verfiiona of ita weight. The inside shape, however, b not the same, and 1 am 
satisfied not so go^, the cui^e being dtsoontinnons, and preaenting an angle juat 
below where the clapper strikes, as m the Paris beU. bell seems to have 

had a very short life, a large piece having been broken out in a fire the year 
after it was cast. Sir Roderick Murchison telb me that the eoand of the Russian 
belb b remarkably sweet. 

I cannot find that the exact height of a bell makes much difference. The 
foreign belb, except the Russiao ones, it seems, are generally higher than ours, 
l>eing nearly fths of their diameter high, whether you measure it verticaUy inside, 
or obliquely outside from the Up to the top comer, as the two measures are gene* 
rally much aUke on account of the curvature of the top or crown. Ours run from 
frds to [the of the diameter, though there are some higher ; and on the whole 
mv impreeiion is against the h^h ones. The vertical height inside of aU these 
f>ells at Westminster is l^ths of the diameter. Lower than that, the bell does not 
look well ; 1 never saw an ugly bell that was a good one ; and it b clear, from all 
our experiments, that the upper or nearly cylindnical pi^ is o( considei^lc im- 
pirtance, and though its vibrations are hardly sensible, it cannot even be reduced 
in thickness without injury to the sound, of which we had a curious proof. A 
liell of the usual proportions, in which the thickness of the upper or thin part b 
(>ne<third of the tound^bow or thickest part, sounds a third or a fourth above the 
proper note when it b struck in the waist, and the sound there b generally harsh 
and unmusical besides. It occurred to both my colleague, the Rev. W. Tsyior, 
and myself, that it would be better to make the waist thinner, so ss to give the 
same note as the sound-bow. After two or three trials we succeeded in doing 
this very nearly, and vritbout reducing the weight below 1th instead of ^rd of the 
sound-bow. The bell sounded very freely with a light blow, and kept the sound a 
long time, and a blow on the waist gave a much l>etter sound than usual. Rut 
for all that, w hen we tried it at a distance with another l>ell of the same sue and 
same thickness of sound-bow, but a thicker wabt, the thin one was manifestly 
the worst, and had a peculiar unsteadiness uf tone, and sounded more of what 
they call the harmonics along with the fundamental note, instead of leas, as we 
expected. 

But still we have to ascertain what should l)e the thickness of the sound-bow 
itself (vrhich is often called for shortness the thickness of the l>tdl). The brge 
belb of a peal are sometimes made as thin as of the diameter, and by one of 
the modem bellfoanders even thinner, and the small ones as thicik as ^^tb of the 
diameter. It b clear that the rooet effective prop<»rtion b fVom In 

easting peak of belb it is necessary to take rather a wider range, in order to pre- 
vent the treble being so small and weak as to be overpowered by the tenor ; 
tboogh here I am convinced that the modem beUfounders run into the opposite 
error, and always make their large belb too thin. I know several peab in London 
in which the large l>elb are hardly heard when they are all rupg, and are heaves 
very inferior in quality to the others. Again, if you make Uie small bells too 
thick, for the purpose of getting a larger bell to sound the proper note, you 
approach the state in which the bell b a lump of metal too thick to have any 
mntioal vibration. Thb b a mnoh leas common fault than the other, because the 
nearly nniverMl demand for as deep notes as can be got for the numey b a strong 
temptation to make the thtckeid belb, i.e. the small onet, only just thick enough, 
and the onea much too thin. 

The Uuckneas of the W estminater bril was denned to be A ths of the dbmeter, 
or 0 inoluM, which would have made it 14 tons, toe weight which was praseffbed 
for it twelve or thirteen yewrs ago, lon^^ before 1 had anything to do witn the brib 
or the dock. By some mbtake in setting out the pattern, or making the mould, 
which the founders ^ve never been able to aeouont for, l>ell was made 9| in. 
thick, whi^ b very nearly ^th of the diameter, 9 fl. in., and which increased 
the weii^ to 18 tons, within 174lba., and raised the note from £ flat to R. For- 
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ifmAt«lT the a«me rmiio of increoM wm maide throofiMnii, »&d tii« wakt tt in.^ 
or ooC'tJurd of the louad-bow, m it ought to be ; uad therefore the aokj effect of 
thB mieUke if, thet Uie 1>«Q ii beerier and more poererfol ; for it being cm! the 
fnt, the elteridion of the note did not i^if j» m the four querter-Mk can m 
MM nlj ^ luede to accord with £ natural aa with E flat. And ae the; will be 
mtber emaUer in oonecquenoe, the apgrente weight of the whole fire will be 
about 94 tom, ae 1 origii^T eetunate^ 1 have otJV to add, with reiertnoe to 
thie {lart of the eubject, that tbe width of the befl at the inaide i« half the 
width at the mouth, an it generally ia ; though in tome beUa-^ur inatanoe, the 
rreat clock bell at Exeter — it U tbe outai^ diameter that k made half tbe 
diameter at the mouth. It ia of no uae to aiaie here tbe preciae jg^eometrical rules 
by which the pattern of a bell, of what we now call tbe Weetmineter pattern, ia 
drawn, m they are purely empirical. I mean, that having got a beu, by trial, 
which we all agreed was l>etter than any other. I made out aome aufilcientiy 
aimple rules for drawing the figure of its aeotion by means of a few cdrclea, whoee 
radu are idl aome definite nnizmers of 24th parts of the diameter of the b<41 : but 
there ia no kind of a priori reason, that 1 jotiow of, why a bell whose eection or 
awesf) is made of those particular curves, should be betW than any other ; and 
tb^fore 1 call the num for tracing the curve merely empirical ; and ae they 
would l>e of no use to any one but beUfoundera, who know thesn alrsMiy, or caeily 
mar, if they like, 1 shaU say no more on this }>ari of the subiect. 

As I have been asked many questions about the mode of calguliUing the sise 
of a bell, ao aa to produce a pariitmlar note, and the answer is very siinyM, I ma^ 
M well give it, thou^ it may be found already, with other mformatKin on this 
subject, in the only Eni^sh iKKik 1 know of which contains such information — I 
mean toe second edition of my Lectnro* oh Church Buildimy, to which a chapter os 
bells is added. If you make eight }*ells, of anyshape and mi^rial, provided toey are 
all of the same, and their seotioni exactly simiJbr figures (in the mathematical 
sense of the word), they will sound the eight notes of the distonk* scale, if aU 
their dimensions are in these proportions— 60, 4fi, 4&, 40, 36, 32, 30 ; whkh 
are merely convenient figures fur representing, with only one fraction, the inverse 
proportions of the times of vibration belonging it) the eight notes of the scale. 
And so, if you want to make a lieli, a fifth above a pren tme— for instance, the 
B bell to our B— it moat lie |rds of the tise in every dimensioii, unless you mean 
to vary the proportion of thickness to diameter ; for the same rule then no longer 
bolds, as a winner liell will give the same note with a less diameter. Tbe reason 
is, that, according to the general law of rilmiting plates or springs, the time of 
▼ttiratton of similar bella varies as j^^^**** . When the bells are also corn- 


pletely similar solids, the thickness itself varies as the diameter, and then the 
thne of vibration may be said simply tt> vary inversely as tbe diameter. But for 
a reo^t letter in tbe*Tits«s from a Ikiotor of Musio, who seems to have taken 
this bell under his special protection, it would have s ee m ed saperfinoos to add 
that the sixe of the ** column of air oontaiiied srithin a bell" has no more to do 
with its note, than the quantity of air in an American clock hat to do with the 
note of the wire on which it strikes. Yon may have half-a-dosen bells of different 
notes, because of different thiokuesaea, all enclosing exactly the same body of air. 
I oertaiidy agree with the opinion published by some of the beUfoundera on a 
former oocaalou, that musicians are by no means neoeasartly the best judges of 
bails, except as to the single point of their being in tone with each other. 

The weighs of*l>ell8 of similar figures of course vary aa the cubes of their 
diameters, and may be nearly enough represented by theM numbers — 216, 152, 
110, 91, 64, 46, 33. 27. But as ge are now only oonenmed with the making of a 
single bell, I shall say no more on this point, beyond desiring you to rememlW, 
that the exact tune of a set of bells, as they come out of the moulds, is quite a 
■eoondaiT consideration to their tone or aualitv of sound, becanae the notes can 
be altered, a Uttle either way by cutting, but the quality of the tone wUl remain 
the same fco* ever ; except that it gets louder for the first two or three years that 
Uie bell is used, probably from the particles arrtuiging themselyes more com- 
pletely in a cfystauine oraer under the ham m e rin g, as u weU known to take 
place eren in wrought irem. 


The remainder of Mr. Denison’s paper relates to the composition 
of bell-metal, and by a table of analyst sbowi that the Weatminster 
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Bell contains less tin and antimooT together, and more cop|K}r, than 
the old bells of York Minster ; and a great deal less tin in pn>|>ortion 
to the copper than the famous bell of Rouen, which was broken up 
and melted into a cannon in the first French Revolution. The mcule 
of casting the bell, and hanging it, follow. For the entire juiper 
see the Reports of the Royal Institution Weekly Meetings — March 6, 
1857. 

We have only here to add, that the Great Bell having been con- 
veyed from the foundry to Westminster, was cracked in Uhj sounding 
before it was attempted to be raised, and has now to be re-cast. 


CUFFOBD’g mew METHOD OP LOWEBIKG SUITS’ BOATS. 

Bt this mechanically novel but simple invention,*— -remedying 
the evils of the old system, productive of such melancholy loss of life 
at sea — a boat, when laden with a full crew, is, by the single net of 
one of the crew in the boat jiaying off a handline, at one and the 
same time unlashed, lowcr^ evenly without the possibility of 
canting in descent, and entirely disengaged from the ship, whether 
at anchor or going at full speed. After having been subjected to 
most severe trials during the last two years V)y the Admiralty, the 
Emigration Commissioners, and the East India Company, this B<»at 
has l)een adopted throughout their different sorvdees ; and hasl>ecn the 
means of saving the lives of men who Lave fallen overlK)ard (in 
nearly every case when the ship was in full sail) from li.M.S. 
Shannon (Captain Peel, commander) ; from the emigrant sliips 
Commodore Perry ^ BlundeU, Black Eagle^ Woihingion Irving^ and 
Ehha Brahe; and from the Transatlantic, belonging to Messrs. 
Thompson, of Aberdeen. In several of these instances, the officers 
have officially reported that but for the boats being so fitted they 
would not have risked the lives of the crews in attempting to lower 
them, from the heavy sea running at the time. The example tlius 
set by the Admiralty and the other public bodies above named, in 
providing for the crews and passengers of their ships so necessary a 
means of security in case of accident, will do incalculable good, and 
must lead not only to the laws now existing (though unhappily en- 
tirely disregarded) being enforced, but more stringent ones being 
passed for the better protection in future of life at sea. 

PRnrrnro bi water poweb. 

The Montrose Standard is now printed by water power. TTjo 
engine consists of two oscillating cylinders with pistons acting on 
the shaft of a driving pulley, the pistons being moved by water, as 
those of a locomotive or other steam-engine are by steam. It differs 
from the steam-engine chiefly in the al^nce of sliding valves, which 
are inappropriate to the employment of water in place of steam. 
Hie means through which these are dispensed with are in the highest 
degree simple and ingenious. 

* l>eMribtdinthsr«ar.JB<><>k<2/^ 
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THE ROYAL SOCIITT. 

The first anniversitry meetings of the Royal Society, in their new 
rooms at Burlington House, Piccadilly, was held on Nov. 30, the 
Lord Wrottesley, President, in the chair. After the Report from 
the auditors of the income and expenditure for the past year, his 
lordship delivered his annual address, in which he advocated the 
claims of science to the recognition of all who are interested in the 
moral and physical progress of the nation. In reviewing the ad- 
vance made in the department of terrestrial magnetism, he instanced 
the patient observations of Schwalm, of Berne, as an illustration 
of the valuable aid which one branch of science may undesignedly 
lend to another. For thirty years the obscure Swiss astronomer 
had daily noted down the appearance of spots on the solar disc, little 
thinking that his demonstration of a decennial period for the com- 
plete revolution of those remarkable phenomena would be made 
just in time to enable General Sabine to demonstrate in his turn the 
coincidence of that decennial f)eriod with that in which the pheno- 
mena of terrestrial magnetism — their maxima and minima — pass 
through a complete series. Modern science has no parallel to 
Schwabe’s poraevoring labours. 

The Government having promised to di.spatch a vessel to explore 
the ZamlKJsi, Lord Wrottesley expressed a hope that the reejuest 
made to the First Lord of the Treasury, by a deputation of members 
of the British Association and Fellows of the Iloyal Society, for a 
small party to be sent out to take a three years' series of magnetic 
observations near the mouth of Mackenzie River, in Arctic America, 
would also be granted. These observations are of e8{>ecial interest 
to physical science, as in the latitude of the abovenamed river will, 
it is thought, be found the neutral point l>etween the magnetic dis- 
turbances, or “storms,” which manifest themselves at Point Barrow 
and Toronto simultaneously, but in opposite directions. 

The Foreign Secretary, Professor W. H. Miller, received the 
Oopley Me<lal for Professor Michel Eugbne Chevreul, to whom it had 
been awarded by the Council of the Society, as a testimony on their 
part of bis long-continued chemical investigations. Tlie true nature 
of saponification was not understood until he, many years ago, eluci- 
dated it in a memoir which remains among the master works of 
chemistry. It opened the way for those important branches of 
Industry which now send light all over the kingdom, in the form of 
stearine and composite candles. To Chevreul we owe the discovery 
that coarse and low- priced oils could be made to yield hard fats, 
eminently useful in commerce and domestic life. He has also greatly 
Improved the art of dyeing, and his late work (M the Law of the 
Contratt of Cdoun. has, in the original and by translations, made 
his name known wherever the fine arts are cultivated. 

Dr. Edward Frankland, the recently appointed lecturer on che- 
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nkiftfy to Si. BMibolomew’o Hospital, wm ■eleotod as the recipient 
of one of the two Modak pla^ wnry year by the Crown 

at the disposal of tbs Society, for — to quote the words of the award 
-^‘*Tb9 loolatioa of the Oi^poiio Badioals of the Alcohols, and for 
his Researches on the Metallic Deriratires of Alcohol.*' '!^e other 
Royal Medal was nren to Dr. John Llndley, for his numerous 
researches and worn on all braises of Scientific Botany, and 
especially for his Vepeiable Kingdom and his Otnfra and Specia of 
(Jhrckidea, 


BCIIKCJE AHD THI OOVIRNMINT. 

At the late Meeting of the British Association, in Dublin, the 
Presideiit, in his inaugural address, stated : An important question 
has been, for some years, under the oonsid oration of the British 
Association, and that of the Royal Society — the question, namely, 
whether any meMures could be adopted by the Government or Par- 
liament that would imj^ve the position of Science or its oultira- 
tors in this country, llie Parliamentary Committee of the Associa- 
tion have taken much trouble in the attempt to arrive at a solution 
of this large and oomplez question. They consulted, in the first 
instance, several of the most eminent scientific men of this country; 
and in their first Report, presented to the meeting of the AsMociatioa 
at Glasgow, Uiey have analysed the replies obtained, and have re- 
commended certain general measures founded thereon. The most 
important of these are the provision, at the cost of the nation, of a 
central building in London, in which the principal scientific societies 
of the metropolis may be located together, ana the formation of a 
Scientific Boi^ to have the control and expenditure of the public 
funds allotted to the advanoement of science. This Report was 
under the consideration of the Committee of Recommendations at 
the last two meetings of the Association, and the opinions of the 
members of the General Committee have been since invited in refe- 
rence to its suggestions. The Council of the Royal Society have 
likewise deliberoted on the same question, and have passed certain 
resolutions on the subject, which accord in substance with the con* 
elusions of the Paiiiamentary Committee. A copy of these reso- 
lutions was forwarded by Lord Wrottesley, as President of the 
Society, to Lord Palmerston, and motions have l>e«D made in both 
Houses of Paiiiament for the production of the correspondence. 
The first of the objects above referred to, namely, the juxtaposition 
of the scientific societies of London in one locality, has been since 
aooomplisbed by the grant of Burlington House for the use of the 
Royal, Linnean, and Chemical Societies. 


THl BAUBIAK LBOTURE. 

Thk Bakerian Lecture for 1357, et the Royal Society, 
by Professor Faraday, is On the Relations of Gold and Silver 
and other Metals to Light.’* 

The lecturer commenced bv expressing a hope that the undulate^ 
theory of light, when more fully and petiecily developed, may aid in 
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co m p a ring local aotacoa with Ummc whidi take place at a diataaoa, 
and CTca help towarda the oomprebanaiop of the phTsical meant by 
whidi the latter are carried on ; and with that view he endeaToored, 
experlmentalljr, to aubjeot a raj of light to the action of partielea to 
atiiaU in aize aa to have an immediate and near relation, not only to 
the undulationa of light, bnt even to the ha amaller xnotioiia of the 
parti of ether, which are auppoeed to produce, by their joint and 
auooeaaive action, the light-wave. He hoped that ohooeing par- 
tiolea of a fitting aubatanoe, experimental reaulta might be obtained, 
which, in the hands of the mathematical pbiloeopher, might aid in 
perfecting the theory ; and for this purp<M gold was selected, 
oecauae ita high optic^ qualitiea, ahown in iia comparative opacity, 
whilat poaaeafing a real tranaparency ; ite high yellow reflexion aid 
ita true green transmiaaioo ; ita known action on light in very minute 
quantity ; ita capability of extreme di vision ; ita great mvitating 
force, which could be cadled upon for aid when the metal waa in a 
state of extreme division ; ita elementary diaraoter ; the integrity of 
ita metalUo state ; the facilities of testing ita presence and condition ; 
and finally, because known phenomena seemed already to indicate 
differences of action on lirUt, consequent upon ita diviaioOL 
The properties of ^Id-lW were first considered. If this be taken 
up on glass damped by breathing or moistening, and then water in- 
ti^uo^ between the glass and the gold as a cushion, the gold can 
be perfectly stretched, so that when ary it is fit for o|^cal examina- 
tion : or if a diluted solution of cyanide of potassium be in like 
manner introduced beneath the gold, it can be more or leas at- 
tenuated by solution, and then washed and dried. If gold- leaf thus 
extended and attach^, either to gbas, or plates of rock-ciyatal, or 
mioa, be heated, it gradually loses ita reflective power and ita green 
colour, and becomes transparent. This change Uikm place far below 
the fusing point of gold, and at a temperature aa low aa the boiling 
point of oil, if continued for several hours. When the heat is oon- 
siderable, tiie gold-leaf suffers retraction of ita parts, and becomes 
perforated by many fine holes, often avnunetric in their form and 
dimenaiona ; but when the heat applied is the lowest competent to 
produce the change, it does not seem certain that the effect is due to 
•uoh retraction : a good microscopic examination of this point is re- 
quired. When pressure is allied to such disooloured gold by a 
convex piece of rock-crystal of short radius (as half an inch or Ism), 
the green colour of the transmitted ray reappears. This production 
of the green colour by pressure can often referred to in different 
etatee of gold, as a pmf, amongst others, that the metid is in the 
metallic condition. Silver-leaf undcigoes a like change by heat, at 
even a lower temperature. When a gold wire is deflagrated near the 
surface of glass plates by a etrong electric disohaige, it is dissipated 
in minute partakes, whioh are deposited on the glees. AH thm 
pariioles aet with acid and chemical re-agents as gold acts, and theie 
IS no reason to believe they are anything but metalBe gold, llkej 
appear with precisely the same colours characters, whether the 
denbgratioQi are tn oommon lur, in oxygen, or in hydrogen. 
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and whaiher tha dapoaila are fortnad on glaaa, roak*cr7atal, topaa, or 
mica. Whan haat^ by any ordinary maans, tba graen and gray 
parta changa to a ruby or ruby-amathyatiDa oolour, and that wbathar 
fuxToandad by air or vapour of aloobol or athar. Amite praaaurt 
confara tba graan character on the haatad dapoaita, and alao» in fre- 
quent oaaeif upon that which has not haan haatad. 

Thin filma ^ gold may ba prodnoad by placing a vary weak aolu- 
tion of chloride of gold, free from exoeaa of acid, containing about 
one and a half grain of metal to two or ihraa pinta of water in a vary 
clean glam veai^ and allowing two or three amall partiolm of phoe- 
pborua to float on the aurfaoe. 

In about twelve houra a film of gold will extend over the aurfaoe of 
the liquid, which may be railed from the fluid by platea of glam. 
The thinner parti of inch film are loaroely viiible, either by refiieoted 
or transmitted light ; the traniition to thicker parti is gradual, the 
thickest being opaque, and their reflexion that of clean gold. The 
colour by transmitt^ light varies, being grey, meen, or dull violet. 
The films are porous, and act as pure gold, reiuting all the agents 
which metallic gold reiiiti. When heated, the traoimitted colour 
changes toward amethyst and ruby ; and then the eifeot of prceiuri 
in pr^ucing a green colour is in many casm very remarkable — even 
a touch with a card or the finger is able to cause the change. Whilst 
the particles of phosphorus are producing a film on the surface, it 
frequently happens that streams of a red colour descend from them 
through the fli^ ; and if the phosplioms be submerged and left for 
twentV'four or forty -e^ht hours, this red product is easily and 
abuncumtly obtained. K the gold- solution be placed in a very clean 
bottle, and then a few drops of a solution of phosphorus in other 
be added, and the whole agitated from time to time, the ruby- fluid 
is obtained in a shorter peri^. Ibis fluid is apt to change in oolour, 
becoming amethystine, violet- purple, and finally blue. When a 
light is looked at Uirough the fluid, it appears transparent ; biit when 
the eye is on the illuminated side, then the fluid is seen opalescent. 
If a cone of suir-rays be thrown by a lens into the fluid, the illumina' 
tion of the particles within the cone shows their pressure as nndia* 
solved bodies. All the particles are metallic gold, the ruby being in 
the finest state of division, the blue in a more aggregate condition. 
Professor Faraday considers a ruby gbuM coloured by gold to be ana- 
logous to this ruby* fluid, being a dmosion of gold particles through 
vitreous matter. 

The relations of gold (and other metals) to polarized light are of 
the following nature : a leaf of gold indined at a certain angle aoroes 
a ray of polsnsed light (the inclination not being in the plane of 
polarisation or at right angles to it) affects it m a thin plate of any 
uncrystalltssd tnmmrent eubetance would do, i. e., the light appears 
in the analyser, and the plane of polarisation is rotated ; or if aleaf 
eff gold be held in an inclined position across a nty of unpohurised 
the bmm is polarised as it would have beoti in passing through 
a^e inclined plate of tmorystaUised transparent matter. 

The gold, rendmed green by heat or preesure, when examined, 
II2 



116 


TUB-BOOK OF FACTS. 


doet not appoM* to have acquired any particular teiurioti or Btrncture. 
Sulphide of carbon and crown-glaae are optically so near each other 
that a plate of the latter immeraed in the former if neutnJiiad ; and 
though placed in an inclined position to a ray of light, either polarised 
or not, does not then affect it ; but ^Id (and aU metals) is Btill far 
above either of these. Hence tlie jg^ld himB obtained by phoephorus 
when attached to glaes could be examined, and were found te have 
the o]}iioal propertiet of loaf-gold, the effect having no reference te 
the ihickneBi of the film, but being most perfect in the thinner films^ 
because they were in a more regular and perfect condition. 

In like manner, the depoaitsof gold (ana other meinls) obtained by 
electric deflagratiuns were examined and found to have the same 
marked qualities in a high degree ; places where the film was scarcely 
Visiblo on the glass, instantly showing the presence of the gold by 
their action on the polarized ray. In the same manner the very thin 
and almost invisible films, deposited occasionally on the sides of the 
vessels containing the gold fluids, showe<l themselves as gold. The 
thinnest layer of the fluid itself, however rich in ^.articles, held 
botwoen two plates of glass, acted no otlierwise than a layer of 
water. It appoam by the deflagrations that the particles of gold 
must be depositeil in a jdano, and then, tliough discontinuous, they 
act in the manner of continuous films of onlinary uncrystalliz^ 
transparent bodies. 

As to the quaritity of gold in the different films or solutions, it can 
at present only be said that it is very small. Suppose that a leaf of 
gold, which weighs about 0*2 of a grain, and covers a superficies of 
nearly ten square inches, were diffused through a column having that 
base, and 2*7 inches in height, it would give a ruby- fluid equal in 
depth of tint to a good red rose, tlie volume of gtdd present being 
about the TrxmWrrfh part of the volume of the fluid ; another result 
gave 0*01 of a grain of gold in a cubic inch of fluid. These fine 
difiused ^larticles have not as yet been distinguished by any micro - 
BO^ic power appliexl to them. 

The lecture was illustratefl by a great variety of extremely interest- 
ing erperiineiits. In tlie course of these, Professor Faraday observed 
that he had succeeded in obtaining pure and unalloyed gold-leaf 
from the parties employed in gilding tlie dome of the new reading- 
room at the British Museum. 

WHAT THE BRITISH ASSOCIATION HAS DONE FOR MATHEMATICAL 
SCIENCE. 

The President of tlie British Association, at the late meeting id 
D ublin, said, Twenty-two years ago we met in this city for the first 
time ; when important were the researches whi6b were originated at 
that meeting, and the success with which they were carried out. 
Some of them I shall name as evidence of what the British Associa- 
tion has done for science. To begin with my own 8]>ecial pursuits. 
— 1. There had been made at Greenwich during the preceding cen- 
tury a vast series of solar, lunar, and planetary observations, match- 
1^ in tbo world, of the highest importance to perfect the planetary 
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theory, but quite omIom, becaoM unredooed. How troubleeomo 
procew U none know but they who Leve uned it, and it would, 
periiA{i«, never have been performed but that we obtained it from 
Government. It has been perfectly aocompliiiked under the direc* 
Uon of Mr, Airy. — 2. Thwe existeo a collection of star obeervatione, 
the HUtoirt C^lci^e, the proudeet dietinction of the two Lalandee, 
oonipritiittg 50,000 atara, all, however, unreduced and nearly uaeleas. 
'Dicee we have reduced ; and at a large pecuniary outlay, we have 
given to aatronomeni a catalogue not of loas value than thoee of 
Bradley or Piaxzi. — 3. We originated those reaearchea on the 
strength of iron, by which Hodgkinson and Fairbaim have added §0 
much to the reeourcea of contirucUve engineers. — 4. We called for 
the investigations, and supplied funds for those discussions of tidal 
^ihenoniena by which Dr. Whewell has not only thrown light on a 
most difficult portion of hydrodynamics, but given precious aid to 
the practical navigator. — 5. Two years before that meeting, a great 
physicist had declared that to improve hy theory the former was as 
hopeless as to get the equation of a breaker ; at that meeting a 
young man, then unknown, pnnluced the gerrb of those researches 
which, extended under our auspices, and largely aided hy our peou* 
niary grants, have given J. Scott Russell a world wide fame, and 
roa<le possible the construction of those noble shijM which, during 
the last month, have borne from your l>ay, at a speed twice what 
was once thought attainable, their freight of heroes, to uphold our 
nation’s power— to avenge our slaughtered countrymen.— 6. Lastly, 
we set on foot that system of magnetic olmervation of which you 
heard last night, which has added so much to our knowledge of 
terrestrial magnetism ; nay, which has gone beyond our globe and 
o^iened a new range for inquiry, by showing us that this wondrous 
agent has jiower in other parts of the solar system. Is not this a 
list of achievements on wnich tliose of us who were then present 
may look with ^ust pride T May we not venture to hope that when, 
in the next of its cycles, tlie Association shall return to this city, 
those who shall survive to witness that event shall have it in their 
)>ower to record one yet more brilliant 7 

SEPOBT or THE KEW COMMITTEE OF TUB BBITZBH ASaOOiaTIOjr. 

SlNCB the meeting of the British Association in 1856, the works 
necessary for lighting the Observatory with have been executed 
at a cost of 2501., which has been defrayed by a grant from the 
Wollaston Fund by the President and Council of the Royal Society. 

Soon after the meeting of the Association, in 1856, the Boara 
of Worics commenced the external repairs of the Observatory. 
These were completed in the following November. The Chairmaa 
having represented to the Chief Commissioner of Works the neoee- 
sity for considerable repairs to the interior of the boUding, the 
Board of Works agreed to execute such repiurs as soon as the 
necessary funds s^uld be voted by Parliament; the reqalMis 
vote has been passed, and the works Imve been proceeded with* 
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The foUowing memonuidum reUiiee to the r»-e«t«blithiiieDt of self' 
rsoording magnetic instruments at the Kow Obserratory was sub- 
mitted to the committee by General Sabine, on July 2^ 1856 : — 

** 1. The d«o«imi*l period in the eokr nsfoetio rariatioai. sod it* ooinddenee 
vHli a ftimiUr period m the frejEjoency and amount of the aolar epota, appear to 
be hif^ deawnriof of atUotioo in an obaerralory eetabliahed, ae b. for 
pl^aioal reaearohea. 

** %. There b reason to tuppoae that iha pernumeticT and regularity in the 
ooonrrenoe of the decennial period in the magnetic rariationa, and ita coincidence 
with the periodic earUtum m the aolar apota. might be effectuallj and aatbrao- 
torily ieaied by obaerrationa of both oiaaaca of phenomena at the aJtemate 
periods of mazunnm and minimum— aar. for example, in 1067 and 1058 aa the 
anticipated period of maximum, and in 188S and 1884 aa the anticipated period 
of miiiimum, and ao forth. 

** 8. The apparatua conatmeting under the anperintendenoe of Ur. De la Bne 
will, it ia hoped, fiiUy meet the requirementa ol tha research in raapect to the 
•dLar apota. 

** 4 . Bince the time when the magnetic self recording inatmmenta belonging 
to the Kew Obaerratory were oonatructed nnder the dbectioo of Mr. Koni^. 
eery oonaidarable improrementa hare been made in the art of photography, ana 
the aix muntha' trial, which was made by Mr. AVobh of Mr. Eonjuda* instra- 
menta, haa led in acrcral other reapwta to aiiggeationa for improvementa which 
•onld not but be expected to be required in instruments of ao novel a kind, while 
at the aame time the aix monUut' trial referred to haa placed l)eyood doubt the 
tofflciency of a property conducted reeearob by means of aelf>re<xMrding inatm> 
menu for the exaniinatiou of the aolar magnetic variationa.*' 

The oomroittee authorized Mr, Welsh to proceed with the con- 
struotioQ of the instruments, which have now been completed at an 
expense not exceeding 2501., tliis sura being defn^ed from the 
funds supplied by the Government grant through the Council of the 
Boyal Booiety, the instruments remaining at Kew at the disposition 
of the Council of the Iloyal Society. 

WiUi the assistance of apparatus lent from General Sabine’s 
dsfMrtment, the Observatory is now possessed of the means of deter* 
mining with great accuracy the various constants required in magnetic 
observation. Some alterations in the method of manipulation have, 
it is believed, added considerably to the accuracy of observation of 
the absolute value of the magneric foroe. 

SCIKNTIFIO MISSION TO INDIA. 

A PAPEB has been read to the Paris Academy of Sciences on a 
Mission sent to India and Upper Asia in 18M, by the King of 
Prussia and the East India Coraiuuiy. The membm of the mission 
oonsisted of three brothers, MM. Herrmann, Adolphus, and Bobert 
Sohla^ntweit During the winter of 1854 55, these enterprisiiig 
trayeSers yisited the region lying between Bombay and Madras. In 
the foUowing summer, M. Herrmann explored the eastern parts of the 
Himalaya, Hie Sikkim, Bhootan, and Koesia mountains, where he 
meMmred the altitudee of seyeral peaks. The chief retoHs obtained 
from this exploration of Asia are the following : — ^The Himalaya 
mountains everywhere exerdsa a decided influence over all tih» 
elements of the magnetic foroe ; the declination everywhere preeenta 
a alight deviation, oaushig the needle to oonver^ towards the oentraZ 
parts of that enormous mass, and the magnetic intensity is greater 
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it vookl ba anjwlim «Im tmder an equal latiinde. In the 
•(mth of India the i&oreaae of the ma^etio inteneity ftrotn south to 
nortib ie extremelj nip^ 1 a the Deooan and Behar the rodct are 
magnetic. On the Himalajat at aHitudee of 17,000^ and even 
SO^OOO feet, the daily maximam and minimum Tariationa of the 
bafometer ooourred nearly about the same houre a« in the plaint 
below. Again^ at the abore altitude^ the inrertion of the otirree of 
daily Tariation, which is met with on the Alpe, does not take place. 
At the altitude of 17,000 feet, the diminution of traniparenc^ pro* 
dooed by a etratum of air of the thickneet of 8000 feet is no fonffer 
dUtin^ithahle by the eye. During the duti eiormt, which me* 
quenuy occur in India, the dieo of the tun it teen of a blue colour ; 
if email bodiee are made to project their shadows on a white surface 
under such cirouroetanoee, the shadow it of an orange colour — ^that 
is, complementary to blue. The transparency of the waters of the 
Ghmges, the Brahmapootra, and the Indus, was tested by leitioff 
down a stone into them, which generally became inrisible at a depth 
of from twelre to hftera centimetres (fire to six inches), showing 
that they are oTerdiarged with earthy particles/ for in the sea near 
Corfu a stone is visible to the depth of 50 feet, and in the seas under 
the tropics it remains visible at a depth of 80 feet . — Oaliffnnnti 
Mcstenger, 


THl 8TAKDARD OP LIHOTH. 

Ma. Aibt, the Astronomer lioyal, hse read to the Royal Society 
an ** Account of the Construction of the Kew National Standard of 
Length, and of its Principal Comes,"' executed almost entirely by Mr. 
Baily and Mr. Sheepshanks. Ilie paper commences with a history 
of British and Foreira Standards, and of the methods of using 
them in Base and Pendulum Measures anterior to the legalisation of 
the Imperial Standards by the Act of Parliament of 1824. The 
question of the profniety of adopting line-measure, or end-measure, 
for the national standard, which in this country bad been practically 
decided in favour of line ineasur^ had again been raised Bessel's 
adoption of end-measure, when in 1884 the fire at the Houses of 
Paniament destroyed the standard. 

A Commission was now appointed by GoTermneni for the pur- 
pose of restorinff the lost standard. first Report recommended 
the adoption of a material standard, without any refersnoe to 
physical experiments, and that four copies should be made, of which 
one should be immured in the wall of a public building ; ako, that 
theee copies should, by means of ban which had hem compared 
with the old standjud, be made, as nearly ss possible, eqi^ In 
length to the old standmid, and that tbesopermtendence of oonstmo- 
tion shoold be entrusted to a committee. These recommendatioiis 
were adopted by the Lords CmDinissionen of the Treesnry, and led 
to the appotnimeiit of the superintending committee, and of the late 
Mr. Baily, F.K.8., as iiBTnemate manager of the work. Mr. Baily 
made many experiments on the fitness of different albys, snd ibally 
fixed upon a hard bnmae, or gun-metal, as best for the stondards. 
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He then made numerous eiperiments on the thermosnetneal es- 
panskm of dUfereut metals, compared the rarioua hars on which the 
restoration of the standard must depend, and proved that the Astro* 
nomical Societ/s tubular scale was not worthy of entire credit as a 
means of restoring the length of the old standard. Mr. Baily'a 
death interrupted these inquiries. Generally, however, it appea>^ 
that it would be very undesirable to refer in any degree to rauck* 
burl’s scale (arlopt^ by Kater as the soienttfic standard), inasmuch 
as there was no security whatever that, in retaining documentary or 
numerical expressions of measure founded on this scale, we were 
referring to a oonsisteiit system. 

Mr. ^eepshanks was now appointed to succeed Mr. Baily in the 
work of constructing a new standard of length. He made new 
thermometers, and a massive and highly ingenious comparing 
apparatus, which be set up in a cellar in hlomeiaet House, where he 
lal>oured gratuitously for many years on the delicate task assigned 
to him. Mr. Airy gives a full account of all Mr. Sbeepshaoks’s ex- 
periments on the expansion of various metals, which were of the 
most elaborate nature, and extended from 1847 to 1855, when they 
oeased by his death. 

The Astronomer- Royal now undertook the completion of the 
important national work, and superintended the completion of 
end-measure bars, which bad been begun 1^ Mr. Sheepshanks. 
The general principle of these bars is this : — If two end-bars have 
each a defining mark almost equally distant in the two ban from the 
middle of its length, and if tlie two bars are placed end to end, the 
longer segment of the one touching tlie shorter segment of the other, 
the distance between tlie two lines can he compared by microscopes 
with a line-standard. If Uie contacts he now made by the other 
ends, a similar comparison can be made. If the two results be added 
together, we have a comparison of the sum of the entire lengths of 
the two end>standard8 with double the lenj^h of the line-standard. 
This operation being performed so as to eneot a comparison of the 
three pairs, which can he made from three end-standai^ (the sum of 
each pair being compared with the double line- standard), we have 
three simple equations, from which the lengths of the true end- 
standards can be deduced. The end-bars are oonstruoted, some of 
bronae, some of iron or steel, hut in all the ends are of agate, ground 
to the curvature of a large sphere, whose centre is the middle point 
of the bar. The lengths of three hronse end-bars and of four iron or 
steel end -bars were determined by this process. 

Mr. Airy concludes his paper by giving a statement of the closing 
official prooeedings connected with the oonstruotion of the national 
standard of len^, together with extracts from the Act of Par- 
liament legalising the new standard, a table of standard temperatures 
for the oompared bars, and an account of the disposal of the bars. 
The Act of jnu4iament (18 and 19 Yict. c. 72) requires the bar to be 
deposited at the Exchequer Office, and number^ 1, as being the 
genuine standard of the measure of length called a yard, aM re- 
oognisas four copies as available for restoration of the standard in 
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CMC of loM. Tbfloe oopi«g ara — No. 2, depoaiied at the Rojral 
Mint ; No. 3, in charge of the Boyal Society, and now in a fire-proof 
Tault in Burlington Houae ; No. 4, inimurod iu Uie cell of the 
reoeee on the east side of the lower waiting-hall in the New Palace 
at Westmineter ; and No. 5, deposited at the Koyal Obeervatory, 
Greenwich. 

The total number of bars accurately compared is 78. Of these, 
4 tubular scales were not the property of the British Government ; 
7 are end-measures ; all the remainder are line- measures. Tliev have 
been distributed liberally to foreign Govenmunts and to British 
offices. Several, however, remain at the Koyal Observatory, 
Greenwich, still disposable. Tli« whole of the documents relating 
to the preparation and comnarison of the standards are preserved at 
the Koyal Obeorvatory . — Aoridyed frim the iSaturday Rtvit¥,\ No. 86. 


FIGURE AND DlMENglONH OP THE SARTU. 

Liect.-Col. James, K.E., F.R.8., Sujwrinteudont of tlie Ord- 
nance Survey, has communicated to the Koyal Society a paper 
“On the Figure, Dimensions, and Mean H^fecific Gravity of the 
Earth, as derived from tht? Oixiuance Survey of Great Britain and 
Ireland,” commenced in 1784, and recently completed. We have 
only space to quote the following. 

One of the first practical results arising from the completion of 
the triangulatioD is, that it is now possible to engrave the latitude 
and longitude on the marginal lines of the old sheets of the one-inch 
Man of England, and this is now l>eing done. 

lue following account of the Trigcmometrical operations and calcu- 
lations has been drawn up by Captain Alexander K. Clarke, K.E. ; 
ibis accoimt may be considered an abridgment of tliat more detailed 
account which is now in the press, and will be shortly published. 

It will be seen that the equatorial diameter of the earth, as derived 
from the Ordnance Survey, is 71126*610 miles, or about one mile 
greater than it is given by the Astronomer- Koyal in his “Figure of 
the Earth,” and that the ellipticity is or, as tlie Astrouomer- 

Koyal coiyectured, something “greater tlian which he gives 

in the same pa)>er. 

The mean specific gravity of the earth, as derived from the obser- 
yatioDs at Arthur s ^^t, was stated in a former paper to be 5 *14 ; the 
calculations have since been revised, and it is now found to be 5*316. 

The mean specific gravity of the earth, as derived from the only 
other observations on the attraction of mountain masses on which 
any reliance has been ^ced, viz., the Scheballien observations, is, 
as finally corrected by Hutton, |^, or almost 5*0. 

From the experiments with balis we have the following results : — 

Bj Cavaidish, as OOTrected bj Bailj 6*448 

ByBidly 6*87 

Bj Reich 6*44 

From the pendulum experiments, at a great depth and on the 
surfiace, the Astronomer- Koyal obtained 6 *566. 

Two copies of the new National Standard Yard have recently 
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been reoaived through the AstroiK»a«r*Ro^, And it ia obTioufly 
ntOMMry that the g^etio meAroree ehcmld be gireo in referenoe to 
tlM itendArd ; but not knowing from whet ei^e the ttendArd hea 
bean teken, Col. Jemea ia unabk to my at preaent in what way the 
raduotton ia to be made ; that ia, whetMr by refomioe to tiie oom* 
pariaou of the old atandarda which have been already made, or by 
the mechanical prooeaa of a direct oompariaon of the Ordnance 
Standard with the new Nattonai Standard. 

Thia introdootory explanation by Col. Jamea ia followed by an 
aooonnt of the Trigonometrical operationa and oalcnlationa ; the fob 
lowing ia a brief aUtement of the reaulta : — 

** lat. The (bur baaea of vetifioation, when their meaaured lengths 
are oompared with their lengths aa calculated from a mean of the 
Lough Foyle and Salisbury Plain baaea, show the following dis- 
crepancies : — 


Hounslow. 

1 Misicrton Carr. 

1 Bhnddlan Marsh. ] 

BelbclTie. 

+ 0*173 

I — 0*157 

1 + IWW 1 

+ 0*240 


“2nd. The elements of the spheroid moat nearly representing the 
surface of Great Britain i 


Foet 0. Miles. 

Equatorial semldlametcr = 20026240 s= 3063*305') «onjoresiion = 1 

Polar scmldlameter = 20H56337 8950'064^ 290 S 

“ drd. The elements of the spheroid most nearly repreaenting the 
whole of the meaaured arcs ooniidered iu thia paper are — 

Feci 0. Milea 

Equatorial samidiamcier « 201)24060 « 3063 064 > ^ „ 1_ 

Polar B«midiauwU>r == 20604743 s SOliTTeoi 

* * 4th. The lengtlis of the degrees of latitude and longitude in Great 
Britain are aa in the following table : — 


From Ordnance Borrey. From the 2nd Spheroid. 

Mean ^ _ 

, latitude in ft of Lemrth in ft of Length in ft ol'Length in ft ofl 

; I of latitude. {I** of longitude. of latitude. , 1'^ of longitude, j 


60 

364636*33 

236227*42 

364912-65 

236216*15 

il 


230312 27 

364976*74 

280800*83 

52 

366061*60 

226326*30 

366038*38 

226314*75 

63 

365123*84 

220271*16 

366100 51 

220259*70 

54 


215148*11 

36&162i)3 

216187*12 

65 




309»4tri4 

66 


204704*93 

866282 94 

204694*50 

57 

366363*96 

199387*90 

365342*20 

199377*64 

68 


194009*87 

968400*57 

193909*68 

69 

866479*20 

188571*00 

865467*97 

188561*67 

60 


1S30741K) 

866514*32 

183065*41 


THB nousx OF THE EjUtTB, AMD THl TIDES. 

The President, in his inaugural Address to the British Aaao- 
oiation, at their late Annual Meeting, obserred : — The resulte 
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oi tht Ordbuuie* Survey of Briteiii, so fiur m thay rdoie to ibe 
floHli’a figure aiid nveen desaity, have been lately laid before tbe 
Boyal Society by Col. Jainee, the Saperintoudeot of the Biirvey. 

efiiplictty deduced ia ^ apectfic gravity of the 

earth, aa obtained from the attraction of Arthur'a Seat, near £din< 
bmgh, ii 6*316 ; a reauH which aoooida aatiafiaotorUy with the mean 
€i Uie reaulta ob^ned by the torsion balance. Of the accuracy of 
thia ioipmtant work, it ia aufiSbient to observe, that when the length 
of each of the meaaured baaea (in Saliabury Flatn and on the ahorea 
of Lough Foyle) waa computed firom the other, through the whole 
■eriea of intermediate trianglea, the differeooe from the meaaured 
length waa only 6 Inohea in length of from 6 to 7 miles. Our 
kn^Ied^ of the lawa of the Tulet haa reomved an important acoee* 
akm in the reaulta of the tidal obe^aitona made around tbe Irish 
ooaeta in 1861, under the direction of the Royal Irish Academy. 
Tlie diaouaaioD of these obeervations waa undeitaken by Professor 
Haughton, and that portion of it which relates to the diurnal tides 
has been already completed and published. Tbe nipst important 
result of this disouesion is the separation of the effects of tne sun 
and moon in the diurnal tide — a problem which was proposed by 
the Academy as one of the objects to be attained by the ooniem- 
plated obeervatioDB, and which has been now for the first time 
aoeoroplisbed. From the comparison of these eff«H;ts, Professor 
Haughton haa drawn some remarkable conclusions relative to the 
mean depth of the sea in the Atlantic. In tbe dynamical theory of 
the tides, the ratio of the solar to the lunar efl'ect depends not only 
on the masses, distanoes, and periodic times of the two luminaries, 
but also on the depth of the sea ; and this, accordingly, may be 
computed when the other quantities are known. In this manner 
Professor Haughton has deduced, from the solar and lunar co-efi^- 
oients of the diurnal tide, a mean depth of 6^12 milee~a result 
which accords in a remarkable manner with that inferred from the 
ratio of the semi-diumai co>effioients, as obtained by Laplace from 
the Brest obeervations. The subject however, is far from being 
exhausted. The depth of the sea, deduced from the solar and lunar 
tidal iniervaltf and from tkr age of the lunar diurnal tide, is some* 
what more than double of the forgoing ; and tbe consistency of the 
individual results is such as to indicate that their wide difference 
from tbe former is not attributable to errert of obeervation. Pro* 
fiMSor Haughton throws out the conjecture that the depth, deduced 
frem the ti^ intervaU and apes, corresponds to a different part of 
the ocean from that inferred from the kelghu, 

THX nixxcnoir or gkatitt at thi xabth*s buxjacz. 

Profissob Hutbebbt, in a paper read by him to tbe British 
Association, observes ; — If the earth's surface be considered to coin* 
oide with that of the liquid which covers three-fourths of the entire 
•pheroid, gravity likoM be considered as perpendicular to it at every 
point. If, however, the earth were stripped of all its seas and 
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oo6Mi% tho turfftoe would present contiderable inequAlitiefl. From 
wbikt it DOW known regarding the depth of the ooean, the conthieote 
would appear at plateaus elevated alwve the oceanic depreteiont to 
an amount which, although small compared to the earth’s radius, 
would be considerable when compared to its outswelling at the 
equator, and its flattening towards the poles. The surface thus pre- 
sented would bo the true surface of the earth, and would not be 
per|>endicular to gravity. If a kind of mean surface be conceived 
intersecting this, so as to leave equal volumes above of elevations, 
and of depressions below it, it is not allowable to assume that such 
A surface is perpendicular to gravity. The mean surface of the 
solid crust of the earth would not l>e perpendicular to gravity, if, 
after the process of solidification had commenced, any extensive 
changes in the distribution of matter in the earth's interior could 
take place. If tho fluid matter in solidifying underwent no change 
of volume, tho foniis of the strata of equal density within the earth 
would bo the same at every stage of its solidification. But if, as 
observation indicates, such fused matter, on passing to the solid 
crystalline state, should diminish in volume, the pressure on the 
remaining strata of the fluid would be relieved, and they would tend 
to assume a greater ellipticity than they had when existing under a 
greater pressure. The general result of this action would nmnifestly 
be to produce a change in the direction of the attractive forces at 
the outer surface of the solid crust. The direction of a plumb-line 
would l>e slightly altered so as to slightly increase the apparent lati- 
tudes of places over a xone between the equator and poles. 

M. D'Abbadie stated several oases which he had met with, where 
monuments existed which showed that the du-ection of gravity at 
some Ihrmer period must have been very different in relation to those 
particular portions of the earth from what it now was. Other 
members also noticed deviations of the plumb-line from its normal 
position, and some of them which seemed to depend on the season. 

Dr. Kobinsoo stated tliat he was the first to direct attention to 
those changes of level which depended on the season of the year. 
This he was led to observe from tlie fact, that the entire mass of 
rook and hill on which the Armagh Observatory was erected was 
found to be slightly, but to an astronomer quite perceptibly, tilted 
or canted at one season to the east, at another to the west. This he 
luul at first attributed to the varying power of the sun's radiation to 
heat and expand the rook throughout the year ; but he since had 
reason to attribute it rather to the infiltration of water to the parts 
where the clay, slate, and limestone rocks met in their geological 
arrangement. The varying quantity of this through the year he 
now l^eved exeroisod a jx)werful hydrostatic energia by which the 
position of the rook was slightly vari^. — Athenas^m lUport. 


CBT8TALLIXATI0H. 

PKOFKSSOB Blum (Heidelberg) has made to the German Associa- 
tion some interesting remarks ** On the Causes of the Formation of 
Different Combinations of Crystals in the same Species of Mineral.'* 
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On thif subjnot, b« obtenrnd, our knowledge wm exceedingly scenty. 
We bed ecmroely » tingle obeo^iion or inquii7 to which we were 
»ble to refer. Experiment alone presented ut with facta by the aid 
of which we might poetibly make tome progrea. It waa a familiar 
&ot that when an easily aoluble salt (alum) crystallised from a pure 
■olotion, tlie forms exhibited differed from those which were obtained 
from impure solutions. This fact was sufBcient in itself to show 
beyond a doubt that the nudium in which suliataiioea oryataliize 
exerts an induence upon the form of tho crystal. Taking this for 
our principle, and applying it to nature, we find it to be a fact that 
certain minerals, when they occur in certain rocks, appear under one 
and the same form of ciystal — when magnetic iron ore, for example, 
occurred in chlorite-schist, it waa found in tlie general case to occur 
in the form of an octohedron. 

Director Nanck reported the result of a series of experiments 
undertaken with a view to the arbitrary production of secondary 
surfaces on srtiheial cirstals. He described the method employed 
by him, by means of which he found that tho number of surfaces 
became greater in proportion to the slowness with which crystalliza' 
tion proceeded, a fact of which he cited several examples,* 

BOUDirrCATlON OK FLUIDH liY KUEeSlRE. 

Proftcbbor Hknnisst has submitU'd to the British Association 
certain views de<luced from some j)ro|vositions in tho dynamical 
theory of heat contained in tho writings of Prof(*ssor W. Thomson 
and i^rofessor Clausius. Tl»e general result arrived at regarding 
the influence of pressure on a fluid so circumstanced as to lose no 
part of the heat acquired by condensation would be, that so long as 
the matter continu^ in a fluid condition, the resistance to compres- 
sion from this cause would be very small. If, however, the fluid 
were on the point of changing its state to that of solidity, the effect 
of the latent heat of fusion, which by hypothesis could not lie 
emitted, would interpose a resistance of great magnitude compared 
to that resulting from simple compression. The fused matter of 
which the interior of the earth moat probably consists, would bo 
under conditions similar to those mentioned, from the slow conduct- 
ing power of the materials composing the earth, and from the pres- 
sure of all the outermost strata of equilibrium of the fluid U|X)u. 
those near the centre, and thus the influence of pressure in promot- 
ing solidification would be less than at its surface. 

DrV’IATIONS OF THE COMPASS. 

It seems to be still a doubtful point among nautical men whether 
the Compasses on board ship are really affected by fogit to any 
dangerous extent, or whether the irregularities which are found to 

• The feneral belirf that only organic beings have th«* penrer of reproducing lost 
parts, bM been disproved by the experimenU of Jordan on crystals. An octo- 
nedrml crystal of alum was fractured! ; it waa then replaced in a wdution, and after 
a fev dars ita iii{}ury was seen to be repaired. The whole crrstal had of course 
roore ae e a in mme, but the increase on the broken sorfsce Wi l>een so much 
grsiater that a perfect octohedral form waa regained.— t/. 21. Ltwen. 
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prsTAil itt iron vmmIi nn MtinbutMt more to the of which 

they ere built then to eny extraiiootifl cmim. Thie diflbreDoe of 
cminton wm brought oot doling the inroetigetion into the eeee of the 
OhaHemagn€ at Campbelton. Oaptein Smell edjiuted the oompeoMO, 
to the ffluggieboeei of which Ceptein Bold eecribes the dieaeier. 
Oepiein Si^i dtepotee thie view, end with mnch reeeooetdeneee end 
force, eeye : — It would reelly oonferring e greet boon upon iron 
ehipbuikiere, shipowoere, ehiproeetere, omurwriterB, end ell oon* 
cemed, were e committee of diiintereeted icientifio men eppointed 
by the underwriters, or by Goyemment, to meke specie! inquiry 
into the different meUiods e^pted of adjusting iron ships' compasses, 
and of determining their error, so that, when a wreck occurs, the 
oompass may not oome in for a larger share of the blame than it is 
entitled to. I may here state, that the steering compass of the 
OhwrUmagne was made by one of the first compass makers in Lon- 
don, on Hir Snow Harris's principle, and adjusted by magnets on 
Professor Airey's principle— which, so far as magpietio at^ustments 
go, has never been disputed ; and if Captain Reid has fonnd it to 
be sluggish, as he asserts it yras, he had a spare one to resort to. 
The standard oompass was one patented by myself, for which 1 hold 
satisfactory testimonials. 1 have no hesitation in saying that no 
ship ever went from the Clyde provided with better instruments ; 
and had the pilot and the men who were steering the ship when she 
went on shore been examined as witnesses, in place of those who 
were in their bed at the time, or on the maintopsailyard, we might 
have heard a different version about oourses and errors of the com- 
pass.”— (?r<!e»ocfc Tdeffrapk, 

BTBOCTUBB Aim MAOirmO PHKNOKKKA Of THX 6L0BX. 

Dr. Stivjbllt has brought under the notice of the British Asso- 
•oiation, a theory by Mr. James Drummond. It started from 
the generally receiv^ hypotheses that the earth had cooled from 
a m^ten to a solid state, and assumed the existence, within an 
external crust constituting the earth’s surface, of a fluid nucleus 
agitated by a system of internal tides similar to those of the ocean, 
and also of mountainous inequalities upon the inner surface of 
the crust. The internal agitations of the fluid nucleus accounted 
for earthquakes, voloanio ai^ magnetic phenomena, on the exterior 
of the ca^. 


KAaNRTISV. 

Professor Hak steer of Chrkitiania, the eminent magnetical 
philosopher, has presented a memoir to the Swedish Academy, 
proving, from his own obsenrationa, that the magnetic dip partakes 
of the daily, annual, and eleven-yearly periodic changes (the last 
^XNAoiding with Sohwabe'a period of the solar spots), whi^ have 
been alr^y detected in the other magnetic ekmente. Hie 
distinguishM pbUoeopher (who is now in his seventy-third year) 
expects soon to compute the reduction and publication of thn msg- 
netioal results of his Siberian joum^ in the years 1826*60, wUch 
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bcM m Umg dMirod bj Ibt lotMiiifio woAd.^£dMur$k N§w 
PhiUmpkieal Joumalf No. 12. 

DOBS MAQirrnSM IKFLUIVCB VBClTATlOSr 1 
Hb. H. F. BAXnui states that the results of bis inauiry into this 
•nbieot are negatiye : that is, no poaitive evkienoe has been obtained 
to &OW that Magpetism either does or does not Influence Vegeta- 
tion. After Doticmg the opinions of Becquerel, Dntrochet, and 
Wartmann, the author says : — '*As it may be considered a law in 
vegetable physiolo^ that all plants have a tendency, during the 
germination of their seeds, to develop in two diametrically opposite 
directions (the root and the stem), the question arose — Might not 
this direction be influenced or counteract^ by submitting'tbe seeds 
whilst germinating to the influence of magnetic force ?” Aocord- 
lngly> B series of experiments were undertaken by the author, which 
are classed under two principal heads : Ist, Those in which the line 
of magnetic force was directed perpendiaUarly to the plants ; and 
2nd, In which the line of force was directed tranwvfrtely the plants. 
The author gave details of the ex^ieriments, which were varied and 
multiplied. No definite oonclusions, however, conld l>e drawn from 
them relative to the effect of magnetism, — Prottedingt of t)^ Bata- 
meal Society of Edinburgh, 


nrrLunrci or MAOJornsM ovmi chmical AcmoN. 

Thi following inquiry, by Mr. H. F. Baxter, originated in an 
endeavour to ascertain whether Maynetitm possessed any influence 
over Organic Fw'ea ; and the kind of exjKsriraents that were under- 
taken for the purpose of solving this question, was that of sub- 
mitting seeds during vegetation to the influence of magnetism. 
These experiments, however, having failed to give any definite or 
decided result, Mr. Baxter was ultimately, and perhapi naturally, 
led to ask the question — Dott magnetigm possess any Influence over 
cKemical action f The solution of this question appeared to be 
almost a necessary preliminaiy step to the continuation of Mr. 
Baxter's original inquiry. 

T^ author’s investigations will be found detailed in the Edm- 
hurgk New Philosophical Journal^ No, 10. The following are the 
general conclusions deduced (mm his investigations : — 

1. That MaynHitm (in its ttatie or quiescent condition) does not sacUs or 
trUfimals ekswueol uetion. 

f. Tbst whMi snbstsnoen mnderwimg cbemiesl action are submitted to tke 
Upmsnet of ssafnetinn (in its stude or quiescent condition) «e imersass in tbe 
tksmieml ecAlen is obserred ; bat that, 

S. Under certain conditions dn^cbamieal action, the ittflnenee of magnetism 

is SQflli as to in d ica t e a dirseMes inftiMnice over cheinicnl action : tli^ inen«| M>s 
baJifshownbya------- • 111.,,! 

4. That it is not aaoessarr for tbs prodsotiott of this fototorg motion that ike 
aolnUon should sot channkMlly ufon the iron bar forminf the pole i for, if the 
pole be snmmnded by a metal nan. the rotoHon oceort, provided the aalntion is 
oana bl e of moHmf idw w V a /ij r upon this metal ring. 

i. That the Iq^ aeaa r ^ iko mayuotf as wdl as the soitiones of the ohomitsd 
4Mhea,sBd iU ee afina a ft a a , art laeantial for the prodootkm of this rotutim$ 
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6. ThMiihBdk‘*eti»nofi\k9roiaH0»h^k&p0adniv:jfonih0polMi^ 
beluf mmirorf tor ettcb poU. 

MOLTK5 SUBSTAKCIS. 

Mr. J. Nasvtth has read to the British Amociaiion a paper 
“On some Phenomena in Connexion with Molten Substances.* The 
author stated his object to be to direct the attention of scientific 
men to a class of phenomena which, although in their main fea* 
tures might be familiar to practical men, yet appeared to have 
escaped the attention of those who were more engaged in scientific 
research. 

The great fact wViich Mr. Nasraytli desired to call attention to is 
comprised in the following general proposition — namely, that all 
substanoea in a molten condition are 8{)€icifically heavier than the 
same substance in an unmolten state. Hitherto water has been 
•apposed to be a singular and 8{>ecial exception to the ordinary law 
— namely, that as substances were elevated in temperature they 
became specifically lighter ; that is to say, water at temperature 32® 
on being heated does on its progress towards temperature 40* 
become more dense and specifically heavier until it reaches 40®, after 
which, if we continue to elevate the temperature, its density pro- 
gressively decreases. From the facts which Mr. Nasmyth ad- 
duced, it appears that water is not a 8j)ecial and singular excep- 
tion in this respect, but that, on the contrary, tlie phenomenon in 
relation to change of density (when near the point of solidification) 
is shared with every substance with which we are at all familiar in 
a molten state ; so entirely so, that Mr. Nasmytli felt himself war- 
ranted in propounding, as a general law, the one before stated — 
namely, that in every instance in which he lias tested its existence, 
he finds that a molten substance is more dense, or specifically 
heavier, than the same substance in its unmolten state. It is on 
account of this that if we throw a piece of solid lead into a jxit of 
melted lead, the solid, or unmolten metal, will float in the fluid, or 
molten metal. Mr. Nasmyth stated, that he found that this fact of 
the floating of the uuinolten substance in the molten holds true 
with every substance on which he has tested the existence of the 
phenomenon in question — as, for instance, in tlie case of lead, 
silver, copper, iron, zinc, tin, antimony, bismuth, glass, pitch, rosin, 
wax, tallow, &c. ; and that the same is the case with respect to 
alloys of metals and mixtures of any of the above-named substances. 
Also, that the normal condition as to density is I'esumed in most 
substances a little on the molten side of solidification, and in a few 
oases the resumption of the normal condition occurs during the act 
of solidifioatiou. He also stated that, from exj>erimenU which be 
had made, he had reason to believe that by heating molten metals 
np to a temperature far beyoud their melting point, the point of 
maximum density was, as in the case of water, at 40® about to be 
passed ; and that at such very elevated temperatures the normal 
state, as regards reduction of density by increase of temperature, 
was also resumed, but that as yet he has not been able to tost this 
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point wkh ttioh oerUintj m to wnmuat him to nllude further to its 
existence. 

Mr. Nesinyth oonsidcrod ibis to be wortJiy of the ettention of geo* 
logistic who might find in it a key to the ex^nation of many erup- 
tive or upheaving phenomena which the earth’s crust, and especially 
that of the moon, present — namely, that oti the approach to the 
point of solidification, molten mineral sabstanoee then beneath the 
solid crust of the earth must, in accordance with the above-stated 
law, expand, and tend to elevate or burst up the solid crust ; and 
also express upwards, through the so cracked surface, streams more 
or less fluid of those mineral substances which we know must 
have been originally in a molten condition. Mr. Nasmyth stated, 
that the aspect of the lunar surface, os revealed to ui by powerful 
telesoopos, appeared to him to yield most striking confirmation of 
the above remark. He concluded by expressing a bo{)e, that the 
facts which he had brought forward might receive the earful atten* 
tion of scientific men which their important bearing on the pheno- 
mena in Question appeared to him to entitle them to. , 

A gentleman in the Section asked Mr. Nasmyth whether the faoti 
well known to chemists, that cast iron, and one or two other metals, 
in the act of solidifying, enlarged so as to fill out sliarply the minute 
parts of the mould — which was indee<l the profverty on which their 
great use chiefly depended — wore not at variance with his general 
principle? — Mr. Nasmyth replied, that so far from that, tlvoy were 
the most striking examples of its application. 


INSPIRATION OF AIR. 

A VERT interesting paper has been read to the R<iyal Society, by 
Dr. Edward Smith, Assistant- Physician to the H(«pital for Con- 
^mption, entitled, ** Inquiries into the quantity of Air inspired at 
itch five minutes, one quarter, and half-hour of the Day and Night, 
and under the i^uence of various kinds of Exercise, Frxxl, and 
Medicine, Temperature, &c.” 

The communication consists of three parts, and comprises the 
results of 1200 series of observations. The first part contains the 
results of three invcMtigations as to the quantity of air breathed 
during the whole of the twenty-four hours, and registered every 
fifteen and thirty minutes. The second part describes the influence 
of posture, riding on horseback, travelling by omnibus and railway, 
rowing, swimming, walking, carrying of weights, the labour of the 
treadwbecd, ascending and dMcending steps — also of sunlight and 
darkness, artificial heat, various diets, Ac. The third part is devoted 
to certain inquiries in relation to the temperature of the body. There 
are not any records of inquiries similar to those contained in ,tbe 
first part of this pap^, and extremely few in reference to any por- 
tion of the second. Ihe aim of previous observers bad hoen to 
determine the chemical efEsets of respiration. 

The author was himself the subject of all the investifi^kmi . 
He is thirty-eight yean of age, six feet in height^ healtbyr and strong, 

I 
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mad wHh a vital capacity of the longa of 280 oabio inohea Hie 
iiMtrument employed wa« Glover’i patent dry gas meter of improved 
manufacture, and arranged to regUrter from one to one million cubic 
iiM^ee. The action was reversed so as to measure inspiration. Hie 
mouthpiece employed was Sibson’s, and it was connected with the 
spirometer by vnloanised caoutcbouo tubing, and could be fastened 
upon the bead b^ elastic straps. The determination of the quantity 
of air inspired m the twenty-four hours was effected by three in- 
quiries — Ist, by using the spirometer whilst in the quiet sitting 
posture, during fire minutes at the commencement of each quarter 
of an hour, f^m 5 x.n. to 64 P.M., and of each half-hour fh>m 
6i P.M. to 84 A. If. Exercise was taken in the intervals, and food 
was eaten at 84 a.M., 1, 6 ^, and 84 p m. 2ndly, by using the spiro- 
meter without intermission during the whole of the twenty* four 
hours, excepting at intervals amounting collectively to forty minutes. 
BrdJy, by an inquiry similar to the second, but continued through 
the night only. In all those inquiries, the rate of respiration and 

E ulsation, with the temperature of the wet and dry bulbs, and the 
aroiitetric pressure, were recorded. 


Among the most importut end interesting results sre the following. 1%e 
iiM|uii 7 made during five minutes at the l>eginniDg of ereiy quarter of an hour 
jErom o a.m. to 61 and at the beginning of eveqr half-hour from 64 r.M. to 
$4 A.V.,gsveth« following average quantities m the aitti^ posture : — after aupp^, 
854 cumo inohee per minute ; before breakfast, 358 ; after breakfast, 445 : after 
dinner, 448 ; and after tea, 454. Mental ezoiteraent on asnreral oooaaiooa did not 
influeuoe the quantity of air inspired when the registration took place only onoe 
in five minutes. Sleep ooourred with the lowest quantity of air inspired — vi*., 
with 334 cubic inches per minute, but the quantity increased during sleep to 871 
per minute. Posture increased the quantity of air inspired — in the sitting over 
the lying posture, and in the standing over the sitting posture. The increase in 
the standing over the lying posture varied lh>m 30 to 96 oubki inches per minute. 
Biding in or upon an omnibus increased the quanti^ about 250 cubic inches per 
Bdnnte over that inspired when sitting at rest. Kimng on horseback in c r e aaed 
the walking pace, 450 cubic htohee, cantering 900, and trotting 1300 
cabic inches per nunute. Railvray travelling on the engine incraeaed it 200 oubio 
inches — ^in the third-class carriages uearty SOO, in the seoond-daas 150, and in 
the first-class 100. The quaniitr was the greatest at the speed of from thir^ 
to forty miles per hour. Oentle walking increased the respiration from 103 to 
868 cubic inches per minute ; when moderate it increased it about 5>00, and 
wben fast the increase was from 1206 to 1611. Oentle running increased it 1900, 
and fkst running 2386 to 8500 cubic inches per minute. Carding weights from 
fiOlbs.to 1 18 lbs., at the speed of three mOee per hour, increased ftie quantity of air 
hwpired about 1900 oubio inehee per minute. Heat and sunUght inereasM the 
rate of reiquratioD from 16*6 to 17*8 per minute. Darkness lessened the quantity 
of air tn^ired to the extent of 38 cubic inches per minute. Considerimle in- 
oreaae of artificial heat caused increas ed respiratfon, and oontideraUe decrease 
the contrary, ud these cdiangee inorsaaed by oonttauaaee. 

The authw next gives the effeote of a great variety of food and driak on 
respiration. The most rmnarkable changes were produced by the following 
arades. Milk increaaed the respiration 33 to 40 per minute ; potatoes, only 
0 to 6 : ocflbe, 10 to 85 t tea, 88 to 93 ; sugar, 00 to 88 ; rum, 34 w 48 ; whih^ 
4m the other hand, eod-nrer oil deereaeed the quantity of air inspired 10 to 85 
eabio inches per minute, and ohve oil 94 per minute. The temperature of the 
breath vanea with that of the inepired air, but not proportionate^. It waa, on 
the avmn^, 94***7 in the room, ana 88^1 in the open air. 

In the bit part of the paper, X>r. Smith p roceeded to notice the moet rnmart 
oos whkdi may oe drawn firorn his mvestigntkms. The nnd 

him at varioas periods of the day, and 
an ap pr oi hnatrss eeHmats to be made 
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of the giMintitiM breethed hj rmiom oIwmm of the eonunoniiy, oad of the 
qaaolitMe of obamioal rieoMote required to oombine with the ox/fen. Thoe am 
unoccupied fOBtiemMi probebtj roepdi Bine hooie in the lying p^uie, elerea 
in the mctinf poetuiTL one in eiokiaf »t the rate of two milM per houri niid 
three boon in or wnUcbof at the rate of one mile per hour. The 

quantity of air thue inapcred by him daily buqt be eetimatod ae Imiowa i— 

• hoort hi the lying poehnw MSifiOO eublc h i ch e e . 

11 ^ aitthig Ml.780 

1 « walking 011,000 

S ,, ftanding 14\000 „ 

giTing a total of 804,780 enbic inehea of air breathed daily. An ordinary tradoa- 
may be ertimated to paaa eight hoora and a half in the lying poetnre, six 
in the fitting poaiore, three ia waUdag, and four in at nnd in g. He will then 
breathe a t^al daily qnantaty of 068,480 ooIno inohea. The hard-worhinf 
labourer will probably breathe 1,308,380 cubic inohea of air daily. ^ The three 
daafea thus differ grratly in the quantity of orygen which they inspire, and 
therefore in the quantity of food raqxured by tlMDi ; and if each obtah^ a 
aaiudde quantity of material to u nite with the oxygen, the labourer would still 
hate greater weer of system than the unoocupied man. 

The eatunatkMi of the wear of ffyatem from Timoiui kindi of Ubour 
mmy be made (him Uiia inqui^, if the quantity of air iMptred may 
be regarded aa a tolerably fair iodicatiun of that result-^uob, for 
example, aa the hard labour of felona, the marching of aoldiera, and 
the o^hot mode of travelling by the oommoiuty. We may oonae< 
qiMBtly infer tbeamoant of fo^ and reat which each oonditioa 
requires. It ia alao poaeible to increaae or leaaen the needful quan- 
tity of food (within limita) with aome degree of certainty ; ana we 
lem how mtsoh more ooetly the maintenaooe of aoldien moat neoea- 
•aiiiy be in time of war than peace, and that of fekma at Ibroedi 
labour than in idleoeas. We further laam how to leaaen the wear 
of system arising from such exertion aa the carrying of burdena, by 
reducing the apcM^ at which they are borne. 

These inquiriet alao enable oa to aoooant for the inabiltty of many 
penona to make an aaoeot, except at the aloweat pace, and for the 
great inequality in all pereona between the efEeot of aaoendin^ atepa 
and walking on level ground at the tame speed. From hia mveati- 
gationa and expenenoe in Switaariaad, the Mthor believea that his 
views acoount for aodi accideDta at the spitting of blood, which have 
oocuired whilst aanending mountains, witlmat referanoe to the 
degree of atmoepherio pr ee tu re. This is, in part, independsnt of 
chemical duu^^ and is doe mainly to the capacity of the lungs and 
tradiea to receive a oertain quantity of air in a given time, and of 
the heart and blood vemeVi to carry oa the current of blood, and espe* 
oially to maintain a due relatkm between the polmooio and systemic 
oiroaits. They also explain the conservative influence of dark rooms 
in eastern and aootheni climes, and of night in all eltmatfe. In 
like manner, they indioate the reason of tlm unhealthinssi of build- 
ings with dafioieitt hgbt — as prison cells and nm^ dwelU^ of the 
poor-yamd aleo of nervous permns hving much in se d i iskm . ^ ll 
hat chaafpe of season varice thie quantity of air ' 
to fnrhanstion indireotly, by incisa 
activity of every funcrtion. Cold, srhan applied to the skin, 

~ lairlsfssMtheqiuiBtity 
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of air iniptrod. Sleep and quietode are naiarally aeeooiaied with 
darkneet and dimioteh^ actirity of fhnotiotiB : and therefore wake- 
IhloeM and labour at thoee poriodt of the day mtiet induce more 
wear of • 3 reieiD. Hence the ill effect of night labour. At the came 
time, the eaee with which some p e r mne pursue mental labour at 
nq^t mi^ be owing to the lenenea vital aciione at that period. 

BreakfSat teems to be the most important meal to the tytieni, 
tlnoe it it taken after a long interval, and produoee a greater effect 
upon the frame than any other meal. The effect of food does not 
past awa^ between the meals, or during the working day. Since a 
due relation between the respiratc^ fuiMition and the supplied 
to the system is one of the most important problems of life, these 
inquiries are of great value, as they serve to prove how wisdy our 
natural appetites lead us to a due oombination of food, while at the 
same time they explain the ill oonsequenoes of what is termed 
** high living.” Dr. Smith's interesting paper was accompanied by 
an extensive series of tables and curves illustrating his investigations. 
— ScLtwrday RevUWf No. 80. 

ATMOBPHERIO DISTURBAKOXS. 

Me. Thomas Hoficikb has communicated to the Boyal Society, 
a paper On the Action of Aqueous Vapour in Disturbing the Atmo> 
tpciere.” llie author maintains that the great disti^ber of the 
equilibrium of atmospheric pressure is the aqueous vapour which is 
diffused through the gases. These gases, when ascending, cool (say 
8*) through expansion by diminution of incumbent pressure, whilst 
the vapour that is within them cools only 1 " ; and a oonsequenoe is, 
that w'hen a mixed mass ascends, the vapour is condens^ by the 
cold of the ' gases. It is well known that condensation of vapour 
gives out much heat, and this beat warms and expands the sases 
when they are forced to ascend, taking viqiour wiUi them ; and the 
process being repeated and oonlinuea, an ascending currmt is pro- 
duced in the atmosphere, cloud is formed, the barometer sinks, rain 
falls, and winds blow towards the part. 

l^is was shown to take place in all latitudes, produouig dis- 
turbances great in proportion to the amount of vapour condensed. 
In tropical regions, where the aqueous material is abundant, the dis- 
turbanoes are but take place principally in the higher regions 

of the air. Tlie diminution of atmospoeric pressure within the 
tropics at the surface of the earth, as measured by the barometer, 
esteads over a large surface, but is not great in any one place. In 
cooler latitudee oondensation takes place neara* to the suHaoe of the 
globe, and then reduction of pressure is confined to a smaller area ; 
but in parts on the surface within that area the reduction is great, 
because the lower and therefore heavier gases have been wanned and 
expanded ; hence the falls of the barometer in certain cool localities 
are the fpeateet. In very cold and diy regions, as a consequence of 
there being but little vapour in the air to be condensed, the baro- 
meter Binlu only a little, and that linking is generally confined to a 
•mall arca4 In aoccrdanoe with this view, it was ^wn that, in 
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mtriam plftott, where nraek oontniiicMii ndn Cells, the barometer Km 
a low ararm ; and towards tbsss areas winds blow from distant 
parts, as in we great tnMle and oilier winds. Sea-breeaes were also 
shown to be oonaeanenoes of tbe condensation of raponr, which had 
been produced by tbe moming snn ascending to snffiotent elerations : 
whilst tbe land-winds at night are attributable to the cooling ox 
those eWrated pai^ by en^Kiraiioo daring the absence of the sun. 

Varioos dnectkma that had been made to this theory of atmo* 
spheric distnrbanoes were noiioed by the author of the paper, which, 
though admitted to be plausible, were stated to be inralid, whilst 
the most important meteorological phenomena were aeeerted to be 
in aooordanoe with it. 

TELOOimS OF OUBBIMTS 07 AIR. 

Dr. W. D. Ghowicr haa read to the Royal Society a paper sup- 

J deroentarT to one p r ee cn ted in 1S55, an abetract of which will be 
bund in toe Tear Book of Paete, 1850, p. 129. Ibe author haring 
aeoertained that an upward current of air becomes established in a 
rertioal tube placed in as quiescent an atmosphere as can be obtained, 
axui haring dmonstrated its exisimico by means of anemometrio discs 
placed in tubes as described in that paper, proceeds here to asoertain 
the rekxnty of tbe oarrents by which the discs were moved. 

In order to esthnate the relocity of the currents, one of the anemo- 
metric discs was placed within a short zinc tube three inches in 
diameter, tbe lower end of which wss accurately fitted into an 
aspirator capable of containing thirty-six gallons of water. By draw- 
ing off in a given ^me a quantity of water equal in bulk to tbe cubic 
contents of one of the tubes described in the former paper, the 
relooity of a ourreot required to produce a given number of rotations 
of tbe disc wss determined. 

The experiments were varied by altering the height of water In the 
aspirator, and thereby changing tbe velocity, while tbe exit-orifioe 
remained unaltered. 

By asoertaining tbe number of rotations of the anemometric disc, 
cam^ by oarrents of air of different velocities thus produced, he 
was enalM to arrive at a measure of the velocities in tubes placed 
in a still atmosphere, as described in his former paper. 

The author in that paper pointed out a ooirespondence between 
the variations of force in the upward currents of atmospheric air in 
the tubes and variations in m hnroidtty of the atmosphere, and 
expressed bis belief that tbe variations were attributable in great 
meaenre to the varying hypometric conditions of the atmosphere. 

In farther proof or tins position be has appended two table^ 
riiowiog that both natural and artificial increase of atmospheric 
humidity are accompanied by increase in the velocity of the rotatioDS, 
and that in each case increase of humidity is attended by increase of 
velooty, indepeiidetit of temperature. 

TBl SOir, TEX MOOR, ASD THX XARTH. 

Tm Preexdent, in bis tnaxipxFal Address to the British Aseooia* 
tion. at their lale Annual Mec^g, observed : The constitution of 
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tlM oatttfsl bodj of oar own ty stnni p nm aU % nenicr and man 
intorasUnf aalnoot of ipocnlati^ Towardf the doae of the laai 
Oimtaiy many brpotheeea were adeanoad regarding the iiatare and 
ooMlitation of the Son, aT 

opaque body, garrouuded at aome diateiea by a luminoiu enreloM 
Imt the only certain Ua which haa been added to acieooe in tnia 
department is the proof grren by Araeo that the light of the aim 
omanated (not from an incandeaoent aoM, but) from a gaaeona atmo* 



which have been continued without intermieeion for more than thirty 


years, the magnitude of the solar surface obscured by spots increases 
and decreases the length of the period bung 11 years 

and 40 clays. This rcnnyurikabie fru^t, and the relation whKh it 
appears to bear to certain phenomena of terreetrial magnetism, have 
attracted fresh interest to the study of the solar surfare ; and, npon 
the suggestion of Sir John Herschel, a phoioheliograpbic apparatna 
has latiuy been established at Kew, for the purpose of depicting the 
actual macular state of the sun’s surface from time to time. It is 
well known that Sir William Herschel aoootmied for the solar spots 
by currents of an elastic fluid ascending from the body of the sun, 
and penetrating tho exterior luminous envelope. A somewhat dif- 
ferent speculawn of the same kind has lieen recently advanced by 
Mosotti, who has endeavoured to connect the phenoniena of the solair 
spots with those of the red proiuberamcts which appear to issue from 
the body of the sun in a total eclipse, and which so much interested 
astronomers in the remarkable eclipse of 1842. 

Kext to the sun, our own satellite has always claimed the atten- 
tion of astronomers, while tlie comparative smallness of its distance 
inspired the hope that some knowledge of its physical structure could 
be attained with the large instrumental means now available. 
Accordingly, at the Meeting of the Association held at Belfast in 
1852, it was mposed that the Earl of Bosse, Dr. Robinson, and 
Professor Phillips be requested to draw up a Report on the phvsical 
oharaoter of the Moon's surface, as compared with that of the Earth. 
That the attention of these eminent observers has been directed to 
the subject, may be infored from the communication lately madebv 
Profssi^ ^ililps to the Royal Society, on the mountain Gassendi, 
and the surnmnding region. But I am not aware t^t the subject is 
yet ripe for a Report. 1 need not remind vou that the moon possesses 
neithw sea nor atmosphere of appreciable extent. Still, as a nega- 
tive, in such ease, is relative only to the capabilities of the instru- 
ments employed, the search for t^ iodicaiions of a hmar atmosphere 
has been renewed with every freeh augmentation of telescopic power. 
Of eueh indkmtioni, the most delicate, perhaps, are those afforded by 
the oooultation of a planet by the moon. IW oocultation of Jupiter, 
which took place <m the 2nd of Januarr last, was observed with this 
reference, and is mid to have exinbited no Aetitofion, or change of 
form or brightness, such as would be |»x>duoed by the refraoticn or 
absorption an atmosphere. As respects the sea, the mode of exa- 
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long linoe wi ggo i tod by Sir DatmI Br«w«t«r ia probably tbo 
moat effitclive. If waior cskted o& the moon's stirfisoe, the ton's 
light nlleetod from it should be completaly polarized at a oertain 
o{ tho moott froso the sun. No traoes of such light have 
b et fi ofasenrod ; but I am not aware that the obeerrationa have been 
repeated recently wHh any of the larger teleecopes. It is now 
well understood that the path of astronomical discovery is obstructed 
much more by the earth’s atmosphere than the limitation of tele- 
scopic powers. Impreseed with this conviction, the Aaeooiation 
has, for some time p^ urged upon Her Mideety’s Oovemment the 
ecientilic importance of eetimliahing a large reflector at some elevated 
station in the southern hemisphere. In the mean time, and to gain 
^as it w^) a sample of the results which might be expected from a 
more systematic search, Professor Piazzi Smyth undertook, last 
summer, the task of transporting a larm collection of instruments — 
meteorological and magncUo^ as well as astronomical — to a high 
point on the Peak of Teneriffe. His stations were two in nurabw, 
at the altitudes above the sea of 8840 and 10,700 feet reeneotively ; 
and the astronomical advantages gained may be inferred^ from the 
fMit, that the heat radiated from the moon, which lias been so often 
sought for in vain in a lower r^on, was distinctly perceptible, even 
at Uie lower of the two statkma — .4tAenamm Report. 


KXPKRIMJUVT ON TH* SON’S ACTINIC POWNR. 
pHOTOOEAraKBS will be interested in Mrusing the following 
aooount of an experiment made by Mr. J. J. Waterston, in Bombay, 
and recently oommunicated to the Astronomical Society, on the 
limit of photographic power of the Sun’s Direct Light. It was made 
with the view of ohii^tog data in an inquiry as to the possibility 
of measuring the diameter of the sun to a very minute fraction of a 
second by combining photography with the principle of the eleoiric 
telegraph : the being employed to measure the element 

spaoe^ the latter the element time. The result is, that about one 
twenty-thousandth of a second ia sufficient exposure to the direct 
light ef the sun to obtain a distinct mark on a sensitive collodion 
plate, when develc^ped by the usual processes. 

A circular wood^ di^, nineteen inches diameter and half-an-lndi 
thude, was mounted on an iron axis, so that it revolved easily by an 
impulse given by pressing the finger with a jerk on the outer edge. 

About balf-aa-inch from the rim there was a circular aperture, 
half-an-incb diameter, at the back of which the black paper was 
pasted. This paper was ^forated by a needle, leaving a bole 
diameter. It was fotmd that the utmost velocity that could 
given to the disk wss five rev<dntioiu in a second ; and after 
four seconds, H was reduced to three revcdutkms per second. At each 
revolotion space described by the hole was i^ot fifty inches. 

The revolving disk was plail^ behind the folding-doors of A 
darkened chamber, so that when one wing was opened to the eztssit 
of a few inches, the sun’s light stnuA the disk at the lower part of 
its revolntioii. Having n^e the preliminary srrangenieiits, the 
obeervation was as fioUoiiv : — 
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Fuvt, tba maximam rotatoir motkiii wtm given to the liiik. A prv» 
pared eeneitive plate wac held cloee behind the disk (about |•inoh 
mnn it), at the part where the aunehine etruok. Thia pJaie was 
kept alowly moving in the direction of the radioa of the diak. An 
•aaiatant quickly opened and ahot the door, allowing the aunahine 
to act for about a aecond. The latent image on the plate being 
develofted, waa found to ocmaiat of four or five oonoentric linea. This 
waa ref>eated aevend tiroea with diflerent platea. 

Taking the velocity of the aperture to be 150 inchea per aeoond, 
which ia certainly under the mark, and the breadth of the hole 
^th of an inch, the duration of the aun’a full action on any one 
point muat have been about of a aecond. 

The photographic proceaa employed waa aa folio wa : — Albumen 
on glaaa iodii^ oy tincture of iodine, 20 gr. to 1 os. of apirit. The 
aiWcr bath, 60 gr. nitrate of ailver to 1 oz. water, and 12 dropa 
nitric acid. The developing aolution three parta water to one of acetic 
acid, and the mixture nearly aaturated with protoaulphate of iron.’* 
The above waa afterwardjB tried comparatively with the collodion 
proceaa, and found to be considerably inferior in quickneaa of taking 
an impreaaioD, the ratio being 2 or 3 to 1 . — LUerary Gazette, June 6, 


TEMPERATURl AND LUNAR INFLUKNCM^ 

Mr. J. P. Hakribson haa communicated to tlie Britiah Aaaocta- 
tion a paper ** On a Law of Temperature depending upon Lunar 
Influence.” Tlie author oommonoed by aaying that, al^ougb the 
queation of Lunar Influence on the atmoaphere of our planet waa 
very generally considored aa set at rest by the inveatigationa of M. 
Arago, yet he felt veir confident that he waa in a poaition to prove 
the law he waa now aitout to announce without fear of oontradi^ion. 
He bad reduced and thrown into the form of tahlea and of ourvea 
S80 lunationa, with the oorreaponding mean temperaturea ; and the 
lawa at which be had arrived were, firat, between the firat and aecond 
octant the temperature immediately after the firat quarter, both on 
the average, and alao, with rare exceptiona, in each individual luna* 
tion, ia higher than the temperature ahorily before the firat quarter ; 
aeoondly, and more partdeularly, the mean temperature of the annual 
meana of the aecond day after the firat quarter (or the tenth day of 
the moon'a age) is always higher tkan that of the third day b^ora 
the firat quarter (or the fifth day of the lunation). The tables and 
corves accompanied the essay, which illustrated these laws at great 
length. 


ACOUBTIC EXPERIMENTS. 

Pbofesbob Tyndall haa deacribed to the Bo;^ Institution, M. 
Liasajeua* Acoustic Experiments. The speaker briefly noticed the 
physical cause of muaioal sound ; referring to the bell, the tuning- 
fonc, the tended string, &c., aa aouroea of vibration. The propaga- 
tion of impulses through the atmosphere to the tympanum waa iUus- 
trated by causing a brass rod to vibrate longitudinally : a diak was 
fixed to the end of the rod perpendicular to ita length, and this diak, 
being held several feet above a surface of stretebi^ paper on wbick 
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Mod WM itrvwn, oomnraiiteatad its motion throngh tbe air to tho 
iuokI prcdaoed a ootnplox model figure of great beauty. 
Optiad means had been reeort^ to by Dr. Young, ai^ more eepe^ 
eially by Mr. Wheatetone, in the etody of Tibmtory moYemontt. 
M. Liseajoua had extended and systematised the principle ; and had 
cxhibiied his experiments before the SocidU d’ Encouragement, and 
more recently before the Emperor of the French. When be became 
acquainted with the speaker’s intention to introduce these experi- 
ments at the Royal Institution, he In the most obliging manner 
offered to come to London and make them himself. This offer was 
accepted, and the speaker also congratulated the audience on the 
presence of M. Dubosoc^ who took charge of his own electric lamp ; 
this being the source of light made use of on the occasion. 

The experiiuADU proceeded in tbo following order 1. A shenf of light was 
thrown from the lamp upon a mirror held in the apeaher'ii hand : on moTinff the 
mirror with aofBcieat a{M»ed, the bemn deaerilwd a luminttus ring upon the celling. 
The pertiatenee of impreenona upon the retinn wae thn« illuatrati^. 

2. A tuning.fork hau a pointed bit of C4^p«r foil attached to one of ita pronga r 
the fork being cauaed to vibrate hy a violin im)w, the metallic point movea to and 
fro, and being eanaed to preaa gently umm a surface of glaaa coated with lamp- 
bladk^ the fork beioe held atill, a fine line of a length equal to the amplitude of 
the vibrationa waa aeecribed upon the glaaa ; but when at the same time the 
whole fork waa drawn beoJkwarda with aufficient apeed, a ainunua line waa de* 
scribed upon the glaas. The experiment waa made hy placing the ooeted giase 
before the lamp ; baring a lena in front of it, and bringing the surface of the 
glaea to a focus on a distant screen. On drawing the fork over the surface in the 
manner deecribed, the figure started forth with great beauty and preoiaion. By 
causing a number of forts to pass at the same time over the ooated glaaa^ the 
relations of their vibrations were determined by merely counting the ■inuoeities. 
The octave, for example, had double the number of its fundamenUl note. 

8. This waa the ftrid. of the aeries of M. Lisaajoui' experiments. A tuning* 
fork, with a metallic mirror attached to one of its prongs^ wae placed in flront of 
the lamp ; an intense beam of light waa thrown on the mirror, and reflectad 
back by the latter. Thia reflected beam was receired on a small looking- glaaa, 
held in the hand of the experimenter, from which it waa reflected back upon the 
acreen. A lens being placed between the lamp and tuning-fork, a sharply defined 
image of the orifice mira which the light issued was obtainea. When a violin 
bow waa drawn acroas the fork, this image elongated itself to a line. By turning 
the miirm* hi the hand, the imaae upon the screen wae resolved into a bright 
ainuoua track, many feet in length. 

4. A tuning-fork waa placed Mfore the lamp, as in the last experiment. But in- 
stead of receivini^ the beam reflected from tM mirror of the fork upon a looklng- 
gltT*. It sras received upon the mirror of a second fork, and reflected by the latter 
upon the screen. When one fork waa excited by a Ijow, a straight line deecribed it- 
upon the screen ; when the other fork was suliseqnenUy excited, the figure de- 
scribe was that due to the oombinatkm of the vibrations of both the (brks. Thia 
is the principle of the entire series of e:|q>erhDent8 now to be referred to. When 
n aiof ie fork vibrates, the image which it casts upon the acreen is elongated in a 
direction parallel to the prong of the fork. In order to have the vibrations rec- 
tangnW, one^fori^ood upright, the other wm fixed horisontaify, in a vertical 

fi. Two folks, in pi^eri nniaon with each other, were placed in the poeitkms 
dMcribed, and eaniM to vibrate nmoltaneoualy . If both forks pasted their posi- 
tion of eqniHbrinm st the same instant — that is. If there waa no difference of 
l^iaae— the figure deecribed waa a straight Hne. When the diffSprence of 
phase amonnted to one-foorth, the figure was a circle ; between theee it waa an 
elhpae. Theperfect nniaon of the two tork» was proved by the immobiUty of tha 
figure upon toe screen. On loading one of them with a little weight, the lUnire 
no longer remained fixed, bnt paeaed from the straight line throngh the elopsa 
to a cireie, thence back thronip the ellipae to the straight line. So siight is lha 
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d«|NHrtai« flrom miiaom wUdi amf b« Uini xvadand viaiUk, that M. 14ma^om 
•UUt that it would b« poMible to inako evidoni to a d«af porton a diaorapaaiqf 
of on« iribration iu thirty thooaaaid. 

A Two fbriu, o«« of which gavo the octave of tho other, were Best aaade imw 
of. Wheti there wee no diiliHwooe of pheee, the flfvre deecribed upon the ■Pret w 
reeembled «n 8. If the unieoB wm p^feet, the flgiure, ae in the fomer caae, wae 
ftied ; but when the miieon wae dUtorbed, the figure paeaed through the abimgm 
eoireimondlnf to all poaaible difihrencee of phaae. The loopa of the 9 beeaiiae 
diatoried, formed by an pw poa i tfam a aiagla paiwbcda, o p aaed out agatn, beoaaae 
again ^nunetnoal, and ao ou. 

7. The fifth of the octave, the nuidor third, and other oomhinationf eooceeded« 
the fierce becoming more and more complex aa the departure from limple rela* 
tknia oetween the vmralkNia inereaaed. 

8. FmaDy, two forks which, when sounded together, nve andible beets, ware 
p'laoed both upright upon the taldc. The beam refieotM from the mirror of one 
eae roceived upon that of the other, and reflected upon the screen. When both 
forkM were aonnded, they aocnetimes conspired to elongate the image ; aometiiBes 
ther opposed each other : and thus a series of elongmtioni and ahorteninn 
addressed the eye at exactly the same interrab in which the beata a dd reaaa d the 
ear. 

At the coaoliuion of thia beautiful eeriee of expeiimeDti, whioh, 
thanki to the skill of those who performed them, were all sttooessfol, 
on the motion of Mr. Faraday, the thanks of the meeting were 
unanimously voted to MM. Lissajous and l>ubosoq. 

KIW ACOUSTIC PHENOMENOK. 

Mb. Donovan has described to the British Aseooiaiion a new 
and singular Acoustic Phenomenon. The author explained the beats 
which are experienoed when two strings tuned nearly, but not 
exactly, to unleon, are struck at the tame time. He then stated 
that the Earl Stanhope had observed that when a tuning-fork whilst 
vibrating was held to the teeth, similar beats were beard, which he 
(Karl Stanhope) attributed to the two prongs of the tuning-fork not 
being in exact unison. This effect tlie author often tried to expe- 
rienoe, but never could succeed until upon one occasion, just mfUr 
he bad ceased from vicdent exercise, having applied the fork to his 
teeth, he distinctly heard the beats. He was thus led to the true 
origin of the phoiomeDon, which he could now experience whooever 
he wished, by running a short distance, partiouWly up and down 
staiim. The efieot was caused by the beatings of his own heart, or 
the pulsaUons of the ciroulatin^ blood. Mr. Ninnis, oxie of the 
secretaries, would explain the pM&omenon deecribed by the author, 
to arise from one set of vibrations propagated to the auditory nerve 
through the bonee of the teeth, and of tl^ head, modified by the action 
of the heart interfering with other pulses propagated in tlie ordinarj 
way through the air to the organ of hearing. 

OOLOUB-BLlNDNESfi. 

Pbofbssob G. Wilson, M.D., has read to the Soottuih Societj 
of Arts a note on the SU^istics of Colour-Blindness. The case in 
question ooouzred in the praotioe Mr. White Cooper, the ooulisti 
and had been examined by him and by Profemor Tyndall, of the 
Royal InstitutioD, AlbemsHe-street. It was described by the^last- 
named observer, in the Londom amd EdMwr^ Pkdotojtkiad Ma^ 
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tim for May, 1856, and it in aoany r aapa c t a tha inott ramarkabfo 
example of ooloar-falindiieas on record. Ita peouliarttj oonmete in 
iti having ooemred in one wboee viaion of oobur wae originally 
normal, bnt who aoddenly booame oolonr-blittd aeveral yean ago, and 
faai remained eo ever nnee. Captain C., oommander of a imall 
ooaating veMol, wai in the habit of spending some portion of his 
ktsnro in working with oolonred worsteds — a praoiioe not nnusnal 
among our merchant seamen. On one occasion he was anxious to 
oompuste a dower, hut found himself unable to distinguish the 
colour ; thinking the light at fault, he changed his place more than 
once, Imt without bettering matters, and be finidly went on deck, 
where he realised before kmg that he had loet his former perceptaoo 
of tints. No pain, inflammation, or other morbid sympU^ showed 
itself in the organs of vision, nor do they now betray any abnormal 
i4>pearanoe ; but be has oeas^ in ordinary circumstances to perceive 
any colour but blue, and exhibits all the pecuharities of oongfmital 
oolour>bUndnefis, with the additiona] defect of inability to distinguish 
vcllow frotn white, eo that be mistakes a half sovereign for sixpence. 
Yet his sense of colour is only dormant ; for, when red gbw was 
shown him in front of the electnc light, be recognised it as red, and 
spoke of it as a colour be had not seen for years. It was only, how- 
ever, when very near the glass, and with the very bright light in 

n tion shining through it, that be saw red. At a little distance 
the electric lamp, or quite close to a oandle-flame, he could not 
tell the tint of an interpooed red glass. In acoortlance with this, he 
mentioned to Profoasor Tyndall that the Portland light, which he has 
oooaskm frequently to pass, has recently been changed in colour, but 
be has not observed any difference. The interest of the case Ues 
pi^ly in the fact of its not l)eiDg an example of congenital colour- 
olindness, but chiefly eo far as practice is concerned, in its occur- 
rinff in a sea captain, to whom the present Admiralty system of 
nignt-signals on board steamers — wh&ch tell only by their colour, 
vix., red or green, in what direction the steamer is saUiog — is totally 
useless. So also are many of the lightbouM combinations of ooloursd 
Umm. Captain C., were he to trust to his own eyes at night, 
wotud certainly shipwreck his vessel, so carefully have tM Admind^ 
put it out of the powm* of a colour-blind pilot to help himself, ujf 
malrtng the signifioanoe of the meet important night-signals used on 
board steamers turn solely on colour ; and it is rumoured that this 
dangerous tystem of signalling is about to be rendered imperative on 
■ailing vee s e ls . In oontinuanoe of this oomroonicatioii, the author 
stated that be had the authority of one of the civil engineers of the 
Board of Trade for mentioning that the Crcrremment inspectori of 
railways had found 3 per cent, of the railway servant/ and porters 
disqualified for their duties by defective vision of colour. 


ov ▲ raw BrKraoflcono fhskoickvov. bt m. a. owa. 

I TAKB a drawing of a bead seen in front, of 8 or 4 centimetres in 
heig^ ; it may be lithographed, or engraved, or drawn with a pendL 
I cut this drawing in tlm direction of the vertical axis of tbs nossi, 
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And Arrange these two parts of the drawing in the aame yertical 

f lane, before the eyes, at a loss distanoe than that of distinct vision. 

remove or hnn£ together the two parts of the drawing until the 
two images which result from thw duplication conibiiM so as to 
form the entire face. The image of this face thus obtained presents 
the appearance of a solid object, or of a modelled figure in which the 
nose, the cheek* bones, the chin, and the eyebrows are detached, as 
in an obiect in relief. This sensation of relief increases in pro{)or* 
tion to the length of time during which the two images are viewed ; 
to obtain the maximum of effect, the two half-faces must be held at 
a suitable distanoe, which varies according to the observer. A 
similar, hut much less perfect effect is obtained by looking at the 
drawing of the enUre face, either with one or both eyes, at a distance 
much less than that of distinct vision. 

1 iliink that the explanation of these phenomena most be founded 
UTOn the two following facts, which led me to make the observation 
which is the subject of this note. The eye sees of a gray colour a 
series of very snudl alternate black and white spaces, very close to 
eadi other, and seen at a distance leas than that of distinct vision. 
In looking at a single face divided into small squares alternately 
black and white, at a distance less than that of distinct vision, the 
white squares appear larger, the lines of contact between the white 
and bla^ snuares become of a gray colour, which extends gradually, 
and the blacx squares appear ^ger ; at the same time the white 
squares appear to be raii^ at the centre and tlie black squares to be 
hollowed. This double property of our eye, which is due to (xmlar 
irradiatiortf furnishes us with a sufficient explanation of this new 
stereoscopic appearance . — Comptes Jimdut; PkilowphictU Magazine^ 
No. 96. 


THU PRISM. 

Bb. Gladstokb has read to the British Association a paper ** On 
the Novel Use of the Prism in Detecting Impuritiee.*’ Ihe author 
described the methods of examining substances by means of a Prism, 
especially the instructive results obtained with liquids when the ray 
of light traverses them in a wedge-shaped vest^. He suggested 
this as a means of detecting oolour^ impurities when they do exist, 
and of proving their absence when they are wrongfully suspected. 
He showed the value of the means in respect to coloured confeo 
tionery, tea, and mustard, and remarked on its use in examining 
wines, liquors, pigments used in the fine arts, gems, pbarmaoeuticiu 
preparations, Ac. He stated that the prism and hollow wedge were 
already used as a oommercial means of ascertaining the purity of 
certain substances. 


KIW FORM or TRLXSOOFX. 

At the American Association for the Promotion of Sdence, Mr. 
Alvan Clarke, of Cambridge, has described a new instrument of his 
own invention, for measuring the distance apart of stars too distant 
to be brought into the field of view of a telescope. Within a year 
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from ibe fint thooghi of tbe instniment entoring bis miml, he Um 
boUt » idoeoope of six tnebee Aperture, and 108 iuchei focAl length, 
mounted it equAtori&lly, goreraing iu motion by Bond’H upruig* 
governor clock, provid^ the two eye-pieoee, And am a Bubetituto for 
A filAT micrometer, Arranged a ino^ of ueing pieoce of glAtg ruled 
with A ruling machine. Experinienta have domonutrAted the foaiii- 
bility of uiing the two eye- pieces in this way, and of obtaining by 
them v^ accurate measures of the distances of stars, which are 
from three to one hundred minutes of space apart. The success of 
the instrument is, however, greatly due to the spripg- governor, which 
keeps each star upon the wire accurately bisected. 


TILKSOOPI SPKCULUlf OP SILVERKO OLASA. 

M. Lioii Foucault, in a P»p««* Peatl by him to the British Asso- 
ciation, in French, upon a “Telescope Sfiecuium of Silvertsl Glass/* 
after a brief but lucid description of the telescof>e, jxiinted out tlie 
difficulties which wore found in its construction in the two different 
kinds of instrument — those which formed the imago by refraction, 
and those in which the reflection was thrown umm a metal surface. 
Me pointed out the difficulties of working (mt the achromatic tele- 
scope and their causes, and the still greater difficulty which was 
found in giving tbe precise form to the metal surface before it was 
capable of pn^ucing accurate images. The great and almost in- 
superable difficulty of repolishing the metal speculum was explained, 
as but a very minute fault rendered the instrument valueless. He 
remarked upon this branch, that as the metal surface was of course 
easily tarnished, and therefore ret^uiring to l>e re|X)Ushed frequently, 
there was the more danger of destroying the mirror altogether. It 
occurred to him, he said, that it might be jtossible to form a reflect- 
ing surface, wliicb should be easily figured, easily restored, and 
which should possess far more illuminating power tlian either tbe 
achromatic or U»e ordinary reflector, of which tlio specula are com- 
posed of all^ of copper and tin. Tim process at which he arrived 
was this : — To form a sfieculum of glass, no matter bow im^ierfeot 
the material, or how untraniqiarent, provided it was free from air- 
bubbles. Then he deposited on this a film of silver by a firooess 
invented some yemn ago, and which bad latterly been much im- 
proved. He found that it couid be dqiosited in nniform thicknesses, 
exceedingly thin, and that when looked through it was then found to 
be transparent, and to transmit a blue light, familiar to those expe- 
rienced in op^. He explained, that when it became necessary, 
owing to depMitioDs made by the atmosphere, by whiih the silver 
became infinitesimaliy ozidix^, it was possible, by light friction of 
soft leather, charged, if necessary, with peroxide of iron, to remove 
that obstruction. Tlias tbe speculum was light, unalterable, and 
extremely strong, and tbe reflecting surface was extremely brilUaot. 
Inequalities in thioknen were at once detected by the transparent 

J quality of the specuium. He also stated tbe process which be used 
or d^KMiting silver, and showed that the co-efficient WM not 
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1m« than 0*91. He exhibited one of the tpeoulAy and a refleottxig 
teleeoope, upon the new prinetple, wm placed in one of the windowi. 

Dr. Greer eaid that he had the pWenre of frequentlj looking 
through different intrron oonetmcted upon the novel principle of 
M. L^n Foucault. He had put tiiein to a eevere teet» and he had 
compared one of eeven inohee with an exoellent achromatic of five 
tnchee, and unquestionably that of M. Foucault was the superior. 


MOVEABLK HOBIEOlfTAL BDN-DIAL. 

Mb. Dokotan has described to the British Association a Moveable 
Horizontal Sun-dial, which shows correct solar time within a fraction 
of a minute. The author first gave a short account of common 
horizontal dials, showing that, in consequence of the penumbral 
shadow of the gnomon, they could scarcely ever give the time within 
Uiree minutes, even when they were well oonstmoted and carefully 
set. He then explained his own dial, which, though large, was 
portable, with means of setting it in the meridian and truly horizon* 
tally, which he explained. circle of the dial was about thirteen 
inches diameter ; towards its south point a fine needle roee, from 
which two human hairs proceeded, one in a fixed position, pandlel 
to the earth’s axis at the place ; this was supported by a stout brass 
aroh| which could be shortened or lengthen!^ and which bad a fine 
■lit at its upper part to hold the fixed hair. The shadow of this hair, 
the author shsted, was always sharp and well defined for about three 
inches fipom the needle, around which a small hour-circle of about 
that diameter was graduated. *1110 floating hair, as the author called 
it, being taken by the hand and laid along the shadow of the fixed 
hair so as to bisect it where it was sharp, was stretched out to an 
outer graduated hour-circle, where the induction could be easily* 
read on to a fraction of a minute, amounting to a few seconds. 


SEA SAWDUST. 

Mb. Macdobald, who is attached to H.M. surveying ship Heraidf 
in a paper road to Boyal Society, observes that floating fields of 
minute algm were seen by Ck>ok and subsequent voyagers in Uie 
South Pacific. Mr. Maodonald found it difficult to determine 
whetW the species which he saw in the Pacific is to be referred to 
the OsoiUatoricbe or to the Confervid». In the Utter, a linear seriea 
of tubular ceUs compoee the filaments, which are said to be jointed ; 
but in the former, aitiKHigh the filaments are tubular, simple, and 
continuous, without aoti^ joints, a pseudo-jointed appearazkoe is 
nreeented oy the apposition of little m a s s ei of oolouriDg matter. 
NotwithsUadin^ that the author submitted the ** Sea Sawdust’* of 
the Peoifio to mioroeoofnoal examination on eeveral oooaekma, he U 
much inoliiied to b^eve that the filaments are actually jointed ; 
and Qus Yiew it tupporM by the otroomttanee that an empty tubule, 
or one in whish the pariets may be traced oontinuoualy wHhmit beiog 
intemipted by joints or internal septa, hae never faUen aadtr fait 
notiot ; bttidM which, tbt fiUmenti art exottdingiy brittle, iisaa% 
toflUing oUayaga in the trantftrtt direetioiL It, howertr, iin> 
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d<rabtedlj belongt to tlie 0«otlUtaHd». 'V^'beii the filexaentA are hmt 
lettioved from ireter, they may be obeerrod adheriug eido by tide 
in UUk bimdiee or {imciotili ; and bendee the ooiourtng matter, Uie 
Htlle ceUe^ or at leaat the interrale between the aepta, contain 
gtobniei of air, which enfi^eiiUy account for their buoyancy ; and, 
noreorer, in this reepect, although their abiding- place ia Um) o{ien 
ocean, their habit can eoaroeW be regarded ae very different from 
that of thoee ipeoiefl which douriah in damp locahtiee cxtxtfted to 
the atinoepbore. Ihe filaioenU are all very short coniparwJ with 
their diameter, with rounded extremities ; and when immersed some 
little time in fluid, so that the contained air-btubhles make their 
escape, or are taken up, the pale colouring matter appears to All the 
cells ecropletely, and a central portion, a little darker than tlie rest, 
may be distin^y peroetvod in each compartment, intersected by a 
very delicate transverse partition. The author found this species off 
the coast of Australia and in Moreton Bay. !tle has also found it 
among the Polynesian Islands, ami on two separate occasions off the 
Loyahy group, in nearly the same geographical position. 


TBB GULF-8TE£AJf. 

Profbsbob Hrvxcsst has oommunicated to the British Association 
a paper ** On the Influence of the Gulf- Stream on the Climate of 
Ireland." He showed on a large map of the British Isles the 
isothermal lines, or lines indicating the etiual degrees of temperature ; 
and theee ran, not horifontally in the direction of tlm parallels of 
latitude, as might be expected, but in curves almost concentric, and 
following very nearly the windinn of the coast. These curves wore 
laid down fWxn the results of a Tong series of observations on the 
climate and temperature, by Dr. Lloyd, the Preeident of the Asao- 
eiatioD ; and one of theee reeults, founded on a series of both day 
and night observations, was, that the mean temperature of the sea 
off the west coast of Ireland was four degrees higher than the main 
temperature of the land. All these facts were easfly explained 
the phenomenon of the Gulf-Stream, or warm current of water, 
whio^ as was well known to navigators, flowed from Uie Gulf of 
Mexico in the diraoticm of this country a^ the north-west coast of 
Borope. That current of water, heat^ in the warm regions where 
H commenced, exercised its influence very sensibly on the atmo- 
sphere, raising its ieraperature, and charging it with vapours, which 
were known to give out a certain amount m beat. In Dr. Wilde's 
hbtorical ** Beport on the Diseasee and Coeraieal Phenomena of 
Irehuid,’' ptesented with the Census returns, they read of several 
ex tr eme (dmogee of temperatnre having taken plaiw in^emote ages 
in this country ; and those might have been caused by the tern- 
penny deflexMm or deprivation of the Gulf-Stream, aiising from 
wamt perturbation in the tropical regions, and leaving this country 
iir tfataoiMiit in ikm Mine posbion it would he in if no Oulf-cuneiit^ 
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TRt DEPTH OP TBK MEDITKB&AintUr. 

SoUHDIiros Imve not yet been made in the Meditemnean by the 
itnproYed methodn lately adopted in the Atlantic, and conducted eo 
iiTStematically by Lieutenant Maury, in some parte of that ocean. 
But they euffioe to indicate depths equal to the average height of 
the mountains girding round this great basin ; and, if one particular 
experiment may be credited, reaching even to 15,000 feet ; an equi- 
valent to the elevation of the highest Alps. This sounding was 
made about ninety miles east of Malta. Between Cyprus and Egypt 
fiOOO feet of line had been let down without reaching the bottom. 
Other deep soundings have been made in other places with similar 
results. We luive not yet obtained any official account of the sound- 
ings very recently effected by the Tartarui in the lines of sea between 
Egypt and the Archif>elago ; but it is stated, on apparently good 
authority, tliat one sounding between Alexandria and Rhodes reached 
bottom at the depth of 9900 feet ; another between Alexandria and 
Oandia, gave a depth of 800 feet beyond this. These single sound- 
ings, indeed, whether of ocean or sea, are always open to the cer- 
tainty that greater as well as lesser depths must exist, to which no 
line has ever been sunk — a case coming under that general law of 
Probabilities so largely applicable in every part of physics. In the 
Mediterranean especially, which lias so many aspects of a sunken 
basin, there may abysses of depth here and there which no plummet 
is ever destined to reach . — Editwurgh Review. 


THE ATLAHTIO TKLEOBAPH PLATEAU. 

The ocean bed of the North Atlantic is a curious study ; in some 
parts furrowed by currents, in others presenting banks, the accu- 
mulations perhaps of Uie cUbri* of these ocean rivers during countless 
ages. To the west, tlie Gulf* Stream T^urs along in a bed from one 
mile to a mile and a half in depth. To the east of tliis, and south 
of the Great Banks, is a basin, eight or ten degrees square, where 
the bottom attains a grater depression than perhaps the highest 
peaks of the Andes or Himalaya, — six miles of line have fiul^ to 
reach the bottom ; but of this more presently. Taking a profile of 
the Atlantic basin in our own latitude, we find a far greater depres- 
sion than any mountain elevation on our own continent. Four or 
five AUeghanies would have to be piled on each other, and on them 
added Fremont's peak, before their point would show itself above 
the surface. Between the Axores and the mouth of the Tagus, this 
decreases to about three miles. Further nerth, there is an apparent 
decrease of dq>th, with increasing regularity of bottom, though it is 
problematioal whether this is not owing to the grater accuracy 
with which these observations have been conducted. This appears 
to be the natural route for the Transatlantic telegraph. Other plans 
have been propoeed — one a northing circuit, l^tween the eeveral 
points of Scotland, Iceland, Greenland, and the Labrador coast, each 
being some 500 miles, or to use one or two of the island groups 
of the Atlantic. In the route selected we have many advantages — 
convenient harbours at either -terminus ; a depth of water at ermj 



KATinUL PHILOSOPHY. 


la 

point sitffiaiooi to plsos tho wira beyond the ronch of nny tnifeoe 
oeneoe, Mioh se ioe or the of nny sbip, yet not nt an iroprao- 

tionble depth, betnjj^ at the ehoalest eeroral hundred feet, and in mid- 
Atlantic not materially over two milea. During a thousand miiee of 
its oouree, the gradnid depreteion of the ocean bed does not exceed 
500 fathoms. ^ either side lie Ireland and Newfoundland, the 
breast-works of either continent, appruachi^ within 1700 miles, and 
foruiing the natural terminus of ita route. Innity Bay is its western 
bea^ and Valentia Bay, on the aontb-westem point of Ireland, its 
eastern. Specimens of the bottom, when subjected to a powerfbl 
glass, exhibit delicate shells and infusoria, fn^le aA if carrea in egg- 
shell, and yet as perfect in all their delicate mrmation as any of the 
more durable works of Nature. Ihe least attrition would orumlile 
all this to powder. Tlie inference is, that all agitation of winds and 
currents w confined to the surface, and that at these sunless depths 
the great mass of water remains in almost a quiiisoent state, and that 
the telegraphic wire, if once laid in safety, would lie for ever beyond 
the r«a^ of harm, sinking among and Covered by these fleecy par- 
ticles . — New York Timee. 

HUOHT or THl niMALATxa. 

It snpeara, from a late survey made of the Himalaya ran|^, by 
Cokmol Wau^, that the Khanchiiyinga, which has been hitherto 
supposed to Im the highest summit, it in fact not so — a higher moun- 
tain having been discovered, situated l>etween Kaiamandoo and 
Khaochinjtnga. This last named is 28, 1 56 feet al>ove the level of 
the sea ; but the new summit reaches the enormous height of 29,002 
feet. It luM been proposed to call this Mount Everest, after a 
former surveyor-general of India. 

REPULSION OF WATER. 

Dr, Buist, F.R.S., has communicated to the Royal Society, a 
paper *‘Oo tlie Causes and Phenomena of the Repulsion '^f Water 
fhmi the Fei^ersof Waterfowl and the Leaves of Plante.*' When 
Dr. Buist was residing in Bombay, in the neighbourhood of a 
number d emaU tanks or poods abounding with the lotus or tacred 
bean of India, and also with four different varieties of water lily, be 
was stmck the different appearanoee presented by these whtn 
immersed in water, or when water was ^rinkled on them. Tbi 
leaves of the lily, like those of the lotus, floated with oonsiderkble 
buoyancy mi the surface^^but never, like the lotmi, roee above it on 
a tall independent stem. The leaf of the lily is full of holes about 
the siae of a pin's head, and serrated at the edges. Throu^ thess, 
when the lei^ is pressed down, the water pejorates ffwiy. The 
upper surface of t^ leaf is smooth and shining, and water runs off 
it as H doss off a pieoe of glass, or grossed surface. When plaesd 
under the water at an angle of about 45*, the leaf of the lily seeaw 
to chani^ oolottr. The cUrk purple leaf of the red lily appears of a 
bri^t noh pink ; and the di^ green or bluish-green of m white, 
piak, and blue Hties, teem to become of a bright eroerald-grse ii , the 

H 
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iotiNMatjr of tlieir hue* Faiyimi^wilh th» atigk At whisb tliA inu&erMd 
UtiM mm, 

WImh the lotus leaf is pliood uadar wator, itTeAsots light Uho a 
xatrror, so that the imago of way ohitcty if.pioMiiM to it at w fmp&r 
aogla, ia aeon bj tb« apootator aa dintijietly aa if the aorfaoa were 
on* of poUabad metaL When water ia^thr^n on the aurfaoe of a 
floattng laaC it flows off like a po(d of qukskaiirer^ leflaoting light 
from toe whole of its lower surface. This holds good on all oooar 
sio&s^the rapeUaui property of .the leaf exista» howerer^ only on the 
t^par surface. 

On eouunming oarefuUy the cause of this natund phenomenon. 
Dr. Boist found that the lotus leaf is covered by short mierosoofiM 
papilbs, which entangle the air and eeiabUsh a hind of air plate over 
the entire surface of the leaf, with which in reality the water never 
oonies in contact. Another stngolar peculiarity connected with the 
structure of the lotus leaf is the curious respiratory pores which dot 
its surface. The leaves of the lotus, when fulJ>«sts^, are from a foot 
to sixteen inches in duuDMiier. On cutting off a leaf six incben 
broad, the stem of wliich was a little lem tl^ the third of an inch 
in diameter, thirty cubic inches of air were collected in an hour, 
while the vital energies of the plant must have been injured by its 
mutilation. At this rate, a tank covered by lotua leaves throws off 
a large proportion of sir daily. 

Dr. -Buist considers that nmsible respiration is noi at all eeaentisl 
to the repelling power of leaves. The most beautiful manileetation 
ef it that be bae met with it in the Pistia, aiitile floating water* 
plant, abounding in shallow tauke in India, and much reeWbling 
oornmen endive. When preeeed under the surfisce of the water, the 
leaves present the appearance of molten silver. The same appear* 
wioe is presented on cabbagos, young clover, and a vast varietv of 
other leaves, and it is tlte oause of w bright pearl lustre of ^w. 
Preoiad|v the tame phenomenon is manifested on the wings and 
liad^ of divers when they plunge into the water. In this case Dr. 
Buist oouoeives that the eapia^tion has been ascribed most erro- 
neously to the existence of grease or oil in feathers ; whereas he 
ooueeivGs that it is doe to the preeeooe of aa air plate nmellij:^ the 
water, no that it never oomes m> oontaot with the feathers. Urn 
trimniing process se oarafuUy performed by waEter*fo«d is probably 
im application of oil >ar grease, with the object of separating or draee- 
ing^ Dm little fibres of the feathers se ae to prodaee aa arrangement 
fitted to entangle the air. The re fl e ct ion of light from the lower 
■mc&ce of the water is the proof of want df oontaot, when abeedute 
oontu# m^is even withont. diffi isio a or permaiieat- wotting. A 
p^eoe of^pDlii^ marble or of glses readily throws off the water 
wHhuBtJUWiuidng wetted, but nc refleotian is in thiaoaieubMrvahle. 
Br.. Bodut thro wx out a hint to the manufsotunrs oC wutetpvocff 
cjolht# oouesivipi that tbitj night produoe a sur&oa which would 
eutangtoaiid iutuhi a fiiin^of ^ rendering the suhstanosrlui|ucvtons 
to wifar^ whiUt^.aAthesaakeDiae, the texture would admit the free 
tfanimiaiiou^ff l u s phu ti o u on iBoiBtttru---AtetMr«lagf ff s e is w, No. 
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KUBCTIUCJIL PHXiroMKHA IIT THE UNITED ftTATRA. 

The foUowtHg pApETf by ProltMor Loomi«» Iim l>e«ii read to tbo 
Urtii^t Aw»ciotio*i :— 

AtOKMipiMrto fthotriohy i» v«ry ahundAnt in the United Statoi, 
aod ofteo exhibits pbsnomena more remarkAble than are witnessed 
in moot of the countries of Biirope» especially in Kngland and 
dermany^ Ttvese plMnomoiia are not confined to any particular 
eMson cif tho year ; but tlia exhibitions in summer appear under a 
dsfierent form from those of winter. In summer, free eleetrioity 
4XKhibits itself chiefly in the form of lightniDg during thunderstorms ; 
and these exhibtiiosM are often among the meet subiunc and im> 
firessive phenomena wt tae se ed in any part of the »globe. Tlte tolo’ 
graph wires are exceedingly sensitive to the approa^ of a thunder* 
Mtotrm. The wires are often charged with electricity from Urn eflbots 
of a storm so distatit that no thundwr i« beard, or lightning seen. I 
hare often stood at such Umes iu a telegraph office, and introduoed 
iB^ own body into the electric ctrooit, hv taking Itold of a telegraph 
wm with one liand, and with the other hand grasping a wire which 
ccmmtmicaied with the earth. A frequent twin^ is felt in the 
nrrm, and sometimes through the breast. The show is pungent and 
painfub even when scarcely the slightest spark can be obtained 
Iiy bringing the two wires nearly in contact. Such experiments are 
unsafe whw the cdeetric doud is near. If, during the passage of a 
thundershower, the telegraph apparatus is left in oouununication 
with the long telegraph wires, the fine wires of the olectrt>*magDets 
are almiist sure to lie melted, and the magnets thereby rendered use* 
lesa Sometiines, in telegraphic offices, there fxxmrs an explosion, 
which melts large wires, is dangerous to human life. The effect 
of a feeble correni of aUsospheric electricity on the telegraph wires 
is the same as of a current £rm a galvauio batteiy. It makes a dot 
OB the tekys.uh rsgister ; and, when a thunderstorm lia i ses in the 
nsighlMMtitmoa of a telegraph Una, tboee dots are of constant ooeor* 
rence, and being interpoeed between tbe dots of the telegraph opera* 
tors, they render the writing confused, and often iUegiUe. The 
operatovs are, therdbre, cmmnoniT oompelled to abandon their 
work when a Uitiiider shower famdis in the vieiiiity of any part of 
the line. 

Tbe auraea borealia is very ootnraon in tbe United States, eren in 
■nmmir : bat, on aeooimt of tbe lo»g*ooatmued tvi%ht, it is 
anlflftm wttwssesd with suoh bnUianey in smniBer as m sdnter. 
Dniiag winler, thunderatorma in the United States ace of vary ran 
o m mm nm , fa«t even at Uiia season they am not entuely unknosoa 
SsmiiHmee in mad^winter, after a series of onnstmlly warm da^ a 
mrottg wind anddenly springs up ftmn the weid, attended by a 
ehownr, dmhig wbaeh eevond fisehes of ligh t n i n gs a wn m ip a ni ad by 
K 2 
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thunder, arc noticed. Huch a Hhowcr is invariably followed by » 
jljreat and sudden fall of the thcnnojneter. But, while ele 'trical 
diHeharges in tlio form of lightning are rarely witnessed in winter, 
other elw trical jihenomena of great interest are of almost daily 
oct^urrenco. 'Hi' me plienomcna consist of free electricity residing 
upon ?ilmost all bodies resting on the earth, but sufficiently fnsulated. 
This free electricity is particularly notieeableon the clt)thes and hair of 
tin- human body. l>uring the cold modths of winter, the human 
hair is commonly eloctncal, atid esjKsciully w'hen it is brushed with a 
fine cotnh. Often at such tiintfs the fine hairs are se<;n to stand 
erect ; ami the more you comb to make them srnmUh, the more 
obstinately they refuw to k(!ep their f»rojier jdact;. If you present 
your fingers to tlmse e|ectrifie<l hairs, they fly to meet you, like a 
lock of dry l»air attached to tlie prime conductor of an electric 
machine. In such c.i.stts there is but one remtsly ; the hair must be 
thoroughly moistened ; after which it lies quietly in its place. 
During the same season of the year, all woollen articles of clothing 
become highly charged with free electricity. The pantiiloona in 
particular are found to attract light, floating particles of dust, 
down, Ac., esjMJcially ne^ir tl»e feet : an<l it is impossible to cleanse 
them by brushing. The longer you brush, the more your clothes 
are covered w'ilh dust and lii»t. Nothing less than a wet s^yonge is 
efficient to cioanse them. At night, when you take ot!‘ your pan- 
taloons. you hear a distinct crackling noi.se, at)d. in a dark room, 
perceive a succession of flaslies. You draw your fingers dewn over 
them, esjtecially near the lf*wer extremities, and you yK*rceive a 
rejKitltloM of the crackling rjoise, RCct>mjMinie<l by distinct flashes of 
light. Ah yt»u lake off your flannel drawers, the crackling is again 
heard, louder than before, ami the fla-shes of light are more vivid. 
If you take a wmdlen blanket from your laid, hold it su8|»ende<i in 
your left Inind, and draw the fingers of your right hand over it, the 
crackling is cipnilly l<»ud and long continued. Your fingers seem 
envolopwl in u blaxe of light, ami the flashes can l>e several times 
renewed. Brute animals do not escajH? the general electrical in- 
fluence. In a cold, frosty night, you draw your hand gently over a 
cat’s biick, and you hear a distinct crackling noise, while the-cat show'a 
unniistakeable signs of bad temper, and refuses her consent to play the 
philosctpher witli you. 

Persons riding on horseback during a snow-storm in the night 
have fre(]ucntly noticed the extremities of their horse’s ears tipped 
with fight, like that of a pale, steady flanie. The preceding phe- 
nomena are either unknown in summer or are only noticed occasion- 
ally, and in an inferior degree ; but the aurora borealis is often 
witnessed in the United States during winter, and frequently attains 
a splendour stich as is siiqiassed in but few |>ortion8 of the globe. 
During the severity of winter, and es|»ecially in houses which are 
furnished with heavy carpets and kept thoroughly warmed, even 
more renmrkable electrical phenomena are often witnessed. If you 
w'alk across such a carpet with a slight shuffling motion, and then 
present your knuckle to some metallic object, as the knob of a door. 
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you perceive a deeWed gftark ami a faint gnnp. IW walking rapitlly 
\mv or three time* back and forth, the gpark ma\ be increagi^il. ami 
l»ecom«*8, |>crhaj>«, a quarter of an inch or more in length, and haa 
great interiHity acetuupanied by a smart snap. This phenomenon is 
not fHTuliar to any particuUr house or st^lc of carj>et. hut in the c«tld 
months can Ik? witmj»se<l in almost every house in New’ York where 
then‘ is a thick wmdlen carjtot, and tlie room is kept hahitujilly well 
heated and dr^’. In sumo houft<?« these phenomena are so rtunarkahle 
that |K?rsong who have never witnessed them have listened to the 
iiceounts with evi<lent incitnlulity. 

A few’ winters ago I recciveiJ from a female friend an account of 
some phenomena which she had witnessed at the house of Mrs 
in New York, and which appeare<l so rcinarkahle that I concluded 
the account must he gn'Citly exaggerated. 1 was imlueed to call on 
Mrs. and ref|ueKt her to favour me with an exhihiti<»n of lier 
electrical jsiwers, U) which request she iea«ldy aece«led. ^\’e were 
sitting in a parlour coventl with a lieavy \ el vet eai}>et, and lighted 
with gas hy a chxuKhlier «us|K*nd<?<l from the cTiling. Mrs, (.’. rose 
fmra her chair, a<lvanctsl one or two sin ‘ft Htc[ts, jii»d gave a slight 
s}>ring tow’ards the chandelier, which was ah<»vc her reach when her 
feet resU'd u{K>n the floor. As her finger }ij)proaclitd tin* meUd, I 
per<?eive(l a hrilliant spark, and heard a snap such as would have 
attnicted the attention of a ]»erson casually walking through the 
ball, scfsirated from the parhuir hy a cl(»Hed d<M»r. The s{>ark wtw 
more brilliant than that which is furnished hy an onlinary electro- 
[►horus when in<»st highly excited, hut its length w'as not ho great. 
A few stc|)s u{K)n tin? carpet were sufficient to renew the electric 
charge, and the spark was [»erceived w.heiicver Mrs. C. touched a 
metallic ohject, like the knoh of a «lo<»r, (*r the gildetl frame of a 
mirror. The facts which had hern UTore recitetl to me ik»w no 
longer appeiu*o<l incredihie, and most <»f tlu'in I verirttsl hy my own 
ohservatioiis. On apj)roaehing the s|K?aking tube t<» give orders to 
the servants, Mrs. C. repeatedly received a very unpleasant shock in 
the mouth, ami was very much annoye<l hy the electricity until she 
learned first to touch the tube with her finger. In passing from one 
parlour the other, if she chanced to step up<»ri the brass {)late 
which served as a slide for the foldiiig-d«s>rs, she received an unplea- 
sant shock in the foot. A visitor ujs»n entering tlie house, in 
attempting t<» shake hands w ith Mrs. C., received a shock which was 
quite noticeable and somewhat unple:iHant. A lady on attempting 
to kiss her was saluted hy a sjiark from her lips. Her little girl on 
taking hold of the knob of a door received so severe a shock that she 
ran off in great fright. Larger childi'en fref|uently amusecl them- 
selves hy shuffling alx>ut on the carp«?t, and giving each otlier sparks 
from their fingers. 

The preceding is the most remarkable case I have myself wit- 
nessed ; but 1 liave heard of several other houses in New York which 
ap]>eare<l about equally electrical ; an<l most of these phenomena 
have become so familiar in New York that they have ceased to 
excite surprise, Tlie electricity thus develoj>ed (?xliibita the usual 
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phenomena of attraction and repubion, and itt capable of igniting 
oombimtible bodiev. By akipping a few tinicH across the room with 
a cbtiflliiig motion, and then presenting the knuckle to an open gas 
burner, Ute gas may ^ ignited. This experiment generally faib 
unless the burner be warm ; but if, after a jet has l>een some time 
burning, you extinguish the flame, and then dmw a spark with your 
knuckle from the warm burner, the gas is readily ignited. 

After a careful examination of sereml cases of this kind, I havt* 
come to the conclusion that the electricity is excited by the friction 
of the shoes of the inmates upon the carpets of the house. I havt* 
found by direct oxjHjriment, tluit electricity is developetl by the fric- 
tion of leather upon woollen cloth. For this piir^>osc I stood upon 
an insulating stool, and sproading a small pietx' of carpeting uj)on a 
tabic before me, rubbcsl a piece of leather vigorously U[ion it ; an«l 
then bringing tlie leather near the cap of a gohl-leaf electrometer, 
found that the loaves were rej>elicd with great violence. Tl»e elec- 
tricity of the leather was of the resinous kind. Electricity must, 
therefore, necessarily be excited whenever a person walk.s w'ith a 
shuffling motion across a carjK't ; but it may bo tljought nmiarkable 
that the electricity should be intense enough to give a bright spark. 
In order to produce the highest effect, there must Ijc a combination 
of several favourable circumstances. The car])et, or at least ita 
^per surface, must be entirely of wool, and of a close texture. 
Jrom my own observations, I iiift-r that heavy velvet carpets answer 
this purpose best. I'wo tiiieknoKHeH of ingrain carpeting answer 
very well. A drugget spread u|hui an ingrain r^irpet yields a gornl 
supply of electricity. The effect of the increased thicknesH is ob 
viousiy U> improve the insulation of the carjwt. ITie carpet must 
be quite dry’, and also the fliK»r of the room, so that the fluid may 
not be conveyotl away as soon tvi it is excited. These conditions 
will not generally exist except in winter, a!id in rooms which are 
habitually kept quite warm. The moat remarkable cases wliich 1 
Ixave heard of in New York have l>een in close, well-built houses, 
kept very warm by furnaces, 'lliese furiiaces are erected in the 
cellar, and are filled with anthracite coal, whicli is kept constantly 
burning from autumn till spring. The heateil air is conveyed to the^ 
hall, the jwirUmrs, and to every room in the house, as far as is de- 
■ired, through large flues built in the walls, the flues having a sec- 
tion of al>out one auiuare foot. In such a liouse the wood, during 
winter, becomes very dry, and all the funiiture shrinks and cracks. 
The electricity is most abundant in very cold weather. In warm 
weather on lyHeeble signs of electricity are obtaine<l. The rubber, 
riz., the shoe, must also la* dry like the caq^ct, and it must l>c 
rubbed upon the carpet somewhat vigorously. By skipping once or 
tw'ice across a rtxmi with a sliuffling motion of the feet, a person 
becomes highly charged ; and then upon bringing the knuckle near 
to any metallio body, jiarticulai ly if it have good communication 
with the eartli, a bright spark passes. In almost any nxmi which 
is fumi§ht»d with a thick wooHeji carpet, ami is kept tolerably warm 
and dry*, a spark may thus be obtained in winter ; but in some rooms 
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the infftiUiimi U no good, and the oarpeta are »o olectrical, that it i» 
impouMtbte to walk across the floor withoat oxciting sufficient eloc 
tricity to gire a spark. It may be thought that in widking across a 
room there is hut little friction t>etween the shoe and carpet : but it 
should Ihj remembere<l that the rubber is applitnl U> the car|>ct with 
uncommon forcse, l>eing aided by tlie entire weight of the bo<ly, s<. 
that a slight shuffling motion of the feet acts witli great energy .— 
AtktntKUtt^j No. 1558. 

ELECTRIC FtSHKM. 

pROFKtwoR George Wilson has read to the Ilritish AsNociationa 
paj^cr “On the Ernphiymcnt of tlw Living Electric Eialms a» Medioal 
fthock Maduncs.” He stated that in pro«?cuting researches into 
the early history of tim electric machine, he did not at tirst oemtem 
plate going further back than tlie seventeentli century, or comTBenc- 
ing wiU» an earlier instrument tlian Otto Guericke’s Sulplmr Gloh* 
of H»7b. His attention, however, had liwm incKlentally directeil h» 
the employment of the living torpedo jut a reinfslial agent by the 
ancient Greek and lioman physicians ; and ho now felt satished that 
a living fish was alik«; Uic earliest and rm^t familiar eh^tric instru- 
ment employe<l by mankind. In pr<K»f of U»o antiipiity of the prac- 
tice, he adduced Uk^ testimony of Galen, I)ios<!or!dcs, Scribonins, 
and Asclepliiades, whose works proved that the shock of the tor- 
pedo had been used as a remedy in paralytic and neuralgic sifectioBs 
iHjfort; tlie Christian era. A still higher anti(juity hml been oonjec- 
turally claimed for Uie electric silurus or malapterurus of the Nile, 
on the supposition that its Arabic name, liaa^i, signifies thunder- 
lisli, and implied a very ancient reoogiiition of the identity in nature 
of the shock-giving power and the lightning force ; Imt the best 
Arabic scholara have |>oint©d out that the words for thunder (raad) 
and for the electric fish (raVd) are different, and that the latter 
signifies the “causer of trembling,” or “convulser,” so that there 
are no grounds for com|Hit!ng to the ancient Egyptians, or even to 
the Arabs, the identification of sUurus-power with the electric force, 
in pnK>f of the generality of the practice of tlje zoo-electric niaohiiie 
at the present day, tht^ writer referred to Urn remeclial applioatian of 
the torpedo liy the Abyssioians, to that of the gymnotus by ibo 
Houth American Indians, and to that of the recently- discovered 
electric fish fMalapterunis Beninensis) by the dwellers on the old 
Calabar Kiver, which flows into the Bight of Benin. The native 
Calabar women were in the habit of ket^rig one or more of the fiahw 
in a basin of water, and bathing their children in it daily, with, a 
view to strengthen them by the shocks which they receive. These 
idioeks are certainly powerful, for living ipectmens of the Oalafamr 
fish are at present in Edinburgh, and a single one gives a shock to 
the hand reaching to the ellmw, or sven to the slioolder. Tim 
referred to appear to have prevatledameing the nations follow- 
ing them from time immemorial ; so that they furnish proof of the 
antk(nicy as well as of the generality of the practice oiislsr notkm. 
The writer concluded by directing the attention of natundists to the 
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probftbility of Additional kinds of electric fish being disoovered, And 
io the importance of asoertaining what the views of the nativee 
IwnilUr with them are in reference to the source of their power, and 
to their therapeutic employment. 


AN IlfFBOTKD XLSCTRIC LAUF. 

Messrs. Lacassagri and Toierb, of Lyons, France, have ex- 
hibited at Paris and Lyons an Electric Light of unusual brilliancy, 
obtained by means of a lamp, which is thus described. 

The objects of their invention are— 1. To regulate and to keep 
constant the distance between the two electrodes of electric lights, 
whatever may be the rapidity of the combustion of the graphite of 
which they oonsist 2. To obtain this constant separation of the 
electrodes by self-acting means, operating by the action of the cur- 
rent which produces the light, combined with the action of a spring, 
or with the action of a current derivetl from the light current. 
Z. To obviate the necessity of any daily regulating of the apparatus. 
These results are obtained by the pasf^age of mercury from a reser- 
voir into a receiving cylimler placed underneath. The tendency of the 
mercury to rise in this cylinder lifts witli little friction a piston sup- 
porting the lower electrode, which approaches the upper electrode 
according as the mercury of the reservoir flows down into the 
cylinder. The action of the electrodes approaching each other is 
produced by means of a valve opening and closing the tube com- 
municating fVom tlie reservoir to Uie cylinder. This tube {)as8e8 
through one of the soft iron nnns of an electromagnet, which 
reoeivos its magnetic action from tlie current producing the light, 
and which shuts the valve by its action uf>on an armature of soft 
iron, which it presses against the valve. The armature which shuts 
the valve by the action of the current producing the light is attracted 
in an opposite direction by a spring, or by a second electro magnet 
receiving magnetic action from the derived current, the intensity of 
which is determined by the resistance offered to it by a coil inter- 
posed for that purpose ; consequently the {lasw^e of tlie mercury 
from the resert'oir to tlie cylinder tends to establish itself under the 
action of the derived current, which opens the valve, and to be in- 
terrupted under the action of the principal current, which closes it ; 
the resiatanoe afforded to the derived current is invariable. The 
resistance afforded to the principal current increases by the widening 
of the distance or space between the two electrodes, and diminishes 
by their uoming near to each other. If the distance between them 
increases, the priuoipal current, meeting a greater resistance, dimi- 
iiiakes in its intensity, which also diminishes the ma^etic power of 
the electro-magnet due from the principal current which oioeed the 
valve ; the intensity of the deriv^ current (the resistance of which 
is invariable) increases in the same ratio, and tends also by its action 
on the second electro-magnet to omn the valve. If the electrodes 
i^roaoh each other, the contrary effect is produced ; the principal cur- 
rant increases by the diminution of resistanoe through the electrodes, 
while the deriv^ current diminishes in the same proportion, and 
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tending to cIom the taIva to prevent the farther jmmt^ of the 
tuercory. It is then evident, thnt after having detemunod the 
reinstaaoe of the derived current by the length of the wire of tlio 
resisting birbbin or coih there will b« established between the two 
currents a kiiKl o{ equilibrium, which will miuntain a {>as«a^’e for 
tlie exact quantity of mercury that should necessarily iBow from tbo 
reservoir to the electrode cylinder to lift and regulate the space 
between the electrodes . — Mtchanict Mayaxine, No. 1705. 

IMPROVED MAGNET. 

Mr. Jones has invented ‘‘an Improveil Magnet or Ijoadstone 
for the person, by wiiich an extraordinary power and permanency of 
Influence is obtaincMi for hypotnists, somnoUsts, and physcheists. ” 
This instrument is in the shape of a watch ; the interior is a number 
of {towerful magnets, or iron-dust made into a pulp w ith oil, &.C., 
dried before the fire, and then niagnetize<l in the ,oi^it»ary manner ; 
a wire is placed to each of the poles, and covered with a plate of 
aluminium or other i>erfect metal, the wires still protruding ; over 
the (date cd aluminium is another plate of the same metai, and so on 
ad libitum, the wires continuing to protrude. The magnets and 
plates are of the fonn of a [larallelograin ; over these is a ball of 
gutta [lercba, or other non conductor, allowing entrances for the 
wires, which are rolled round the ball ad libitum ; the whole is 
enclosed in anotlier ball of gutta percha, and the wires are conveyed 
to the “ poles of the lK)dy’* (a magnetic phenomenon) — the neck and 
abdomen ; the influence is thus equalised, and health is an additional 
result, as well as correctiieiB of by|>otnism, for it is not the mind 
alone which is hypotiiiied. The greater the length of wire between 
the two balls, the greater the power ; the plates of iron and nlumi- 
Ilium alone produce electro- magnetic fluid with the moisture of the 
human body, without tlie assistance of the inner magnet, as well as 
generating the fluid. The extraordinary power of the inner magnet 
is thus explained ; the sum of two powers acting in unity is greater 
than the sum of their powers acting 8e})arately — the French fleet is 
more powerful together than in two separate parts ; again, the sum 
of three powers acting in unity is greater than the sum of their 
powers acting severally, and also the resultants of forces, as seen at 
the battle of Aboukir Bay. — Mining Journal. 

A MAGNETIC GIRL. 

The Nc/fiKem Daily Titnai says: — “ We never believed in table- 
turning nor spirit-rapping ; but here we have a child who does not 
profess to anything like the latter, yet who can turn and twist, and 
make a table dancx; about the room, despite the power of half a 
doaen strong men to bold it. There is no mistake in this ; we sawr 
it ; we held the table bard and fast, along with several others, and 
yet this ti^ giri whirled it out of our hands by one touch of her 
fingers. We all held on with might and main, yet could not resist 
the power ; and the best of it ts, the child herself is totally ignorant 
of the power she possesses. All she knows is, tliat her tou^ com* 
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pleteA wbat three or four mefi erankl Iftil to aocoupiuli. 'ShooMi 
lift (aad nuinot bo reekitod) balf * doseti men Mttuig on ft tbftir in 
each other’* Up—ebe *rhitlfi tbtm about like straw*. We triod to 
reniit thift, but in min. The inest wo n der f ul portion —ereci mote 
mj^siertoui* tlnui the abore, which oeonifl rery little short of 
nuraeiilouH— of her performance ki tbensteundiog maoiier with which 
she plays with imiis of some pounds weight. These, by a touch, 
and without any muscular exertimi, she roUs and tumbles about 
with more ease than we could a feather. We saw several strong 
persons trying to raise the iroas into the same position which the 
child pots them in, but, witli all their strength, failed. *Her powers 
of magnetism over ether persons, botli juvenile and adult, are just 
as great and remarkable an over unanimate nuttier ; asul the litUe 
prodigy' laughs as heartily as the audience at the pranks she is 
enabled to inako other people play, despite themselves, but why or 
wherefore neither she nor any one else can tell.’' 

IMFROVKlfENTB IN OSOVKV SATTEHT. 

PnOFKfisofi G. J. Btoxky lias reail to the British Assoctaiion a 
paper on thi.s subject. He first cxhihitMl a few oeHs of Grove’s Bat- 
tery in tire erdinar}- way in whicli the plates of zinc and platina are 
arrangetl ; if any acci<lent occur to any one ceil or plate, it cannot be 
remover! from the Irattery without taking liown, cell by cell, the 
whole system that preoedes it. Mudi inoonvenisnoe, also, is oxpe- 
rieiioed from the fuming of the acids when the operator has finished 
his day’s work, ami in taking the plates in the ordinary manner each 
out of its place and dipping it into water. In the iraproveament which 
Professor Htoney has devised, stout iron wires are bsint into the 
form To 1 and 2, platCK of zinc ai-esoWcred, avid to 8 a plate 
of platina, axul on vritli eadi of the rest of the 

elements. He had feared there w'culd be much dUbcuity in solder- 
ing the platina plate t<i the bend of the iron wire 8, but it was found 
not to be so, sw ujurn dipping the iron into chloride of zinc, and then 
laying the platina plate against it, it was found that the solderiog 
trot), with a small globule of sokier, made a perfoot joint along the 
entire extent. To prevent any cbanco contact of the wire 8 with 1 
or 2 of tl)e next element, a little cjrlinder of ^Ua peroba was put 
over each of these wires 3 whieli oamed the platina plate. In putting 
the elements of the batteiy together, the platina plate 3 of each ele- 
ment was simply inserted between 1 and 2 of Uie next element, and 
so on throughout, and eadi element was then perfocUy distinct from 
sveiy other, and could be taken out or put in, or the osUs befongiiig 
to it re*Arringed as to charge of aedds or etherwiae, as ocoasion 
might arise, without interfering with the rest. When it is desired 
to stoj) wofh, the whole ef these xa> formed wires, with the sme and 
platina plates attacked to them, are lifted togetW out of their cells 
by an otdong mahogany frame, one side of winch ilildea in a groove, 
so that the sides at first are at a sufficient distance to go over the 
mitire system oflO-s ; one side of the frame is then brought under 
one line of tlie bends ef the wires, and the vnoveable side is then 
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piiibcd in 10 aa to oome aiider the benchi on the o>pf>o(iifee aide ; the 
entire franie w then lifted with ail the platet at onoe, and they an< 
ail phiiifed together into a trough of water placed near. Thus the 
fhming ia aixnoat entirely aToideiil. 


BUECTRIO OOKDITCffl V lTT OF COFFSS. 
pKomnOR W. TiiOMBOK ban read to the Royal Society, a paper oii 
the Electric Conductirity of commercial Copper of rariouaki^a. It in 
an important and notable droumatance, and aurf)riaad the experi' 
menter htmaeif, to find that there are differeneea of reaiatanoe be- 
tween different apecimena of wirea mamifactared for aubmarine tele- 
gmpha, ao great an moat materially to affect their value in the elec- 
trical ojjerationa for which tliej" are designed. None of the cir- 
cumatancca, each aa twitting of wirea, or covering with india'^rubber, 
peculiar to each strand, produoe<i any sensible infiuenoe on the whole 
resistance. Different quaiitiea of the copper-wire itself were |hovotl 
to be the real cause of difference ; and w.htle the comiuoting 
power of a wire from one manufactory was a« lOO, that from 
another was only as 54*0! Profeaaor Thomaon’s inference from 
these exf)erimenl« is, “ that astibmariiic telegraph conatructetl with 
copper wire of the quality of the manufactory A. of only of an 
inch in <liametcr, covered witli gutta pereba to a diameter of a 
quarter of an inch, would, witli the same eleotrioal power, and tlie 
■ante iDstrumenta, do more telegraphic work than one eonatructeil 
with copper wire of the quality D., of of an inch diameter 
ooTinred with gutta peroha to a diameter of a third of an indh.'' 
One of the specimimM of oopjier wire with low conducting power waa 
found tr> contain lead *21, iron *3, and tin or antimony *01, the re- 
mainder being copper 91) *75. All the samples were d^rilied by the 
mattufacturerB as remarkably pure. Doubtless even thougli copper 
were oonaiderably adulterate witli a better conductor tban itself, 
this would only (toiniah itg oonducting power all the more : purity 
of metal appears to be the essential principle. Brittleness from 
ieusioii does act alter the conductivity 4 per cent. There is another 
paper by the same author on the ele^rrv dynamical qualities of 
anetais, showing the effects of magnetization on the electric oonduc- 
tirity of nickel and of iron. It h^ been shown by Professor Thom- 
son that iron, when suh^ted to magnetic force, acquires an mersase 
of resistance to the oonduetion of electricity along, and a diminution 
of resistance to the conduction of electricity across, the lines ofmsg- 
netiaation. By experiments more recently made, he has ascertained 
that the electrical oooductivity of nickel is similarly infiuenoed by 
magnetism, but to a greater d^yee, and with a carious differunce 
from iron in the relative magnitudes of the tnuisverseand longitudinal 
effocts. With the same magnetic force, the effect of lon^tudinal 
magnetization, in increasing the resistance, is from three to four 
times as great in nickel as in iron ; bat the contrary effect of 
transverse magnetisation is nearly the same in the two metals, with 
the same magnetic force. Wbra soagnetic force is applied to iron, 
we may here observe, it is along the that the magnetic attraction 
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openttM, each vtiooemiTe aeriet of particles in the line being a kind 
of minor magnet with iU poles in the direction of the length. When 
electric force i« applied under such circumstances^ is it not simply 
because Uie electric force is absorbed, and assumes the fonn of 
magnetic force itself, an^tnenting its tH/eiut/y, that the passage 
of the electric force, as sueh, appears to be resisted ? The mag> 
netic foice not o}>erating across tlie line of polar direction, the 
electric force of course cannot t>e so absorbed in that direction, or 
assume the form of magnetic force, and hence appears to flow in that 
direction without diminution, and all the more freely that the metal 
is magnetized alreaily in the contrary direction, and may not afford 
BO facile an opportunity for its diversion and absorption, or asHump- 
tion of the magnetic force itself, in the contrary direction, a« when 
the meUl is not yet magnetized. In nickel, again, it would be 
interesting to know wlietiier the absorbed electricity has really 
rendered it more capable of magnetization and more amtpUicly mag- 
netized, than when only ex|>08ed to the oj>erBtion of the magnetic 
force, Tlie relationship of diainagneiiam to these phenomena w ould 
be a curious and important subject for further experiment. 


THEKE NEW KLECTKOTYPE PROCESSES. 

These new priwesscs, by the Abb^ Moigne, have been described 
to the British Association. The ftrst of these improved processes 
consistod in the employment of platina wires instead of co^ijkt, and 
t»f making a skeleton figure resemble roughly the outline of the cast 
sought to bo obtained, by means of which, according to M. Ivenoir's 
pixK’esB, busts, statues, and gjoupa can lie pro<iuoed in full relief by 
a single operation. The second of these consisted in M. Oudroy’s 
process for galvanizing or coppering iron and awt iron to any thick- 
ness rwjuired without the cyanide bath, with remarks upon its 
employment in conmieice and in the navy. 'J'he process was not 
fully cominunicattHi, as it is commercially desirable to keep it a 
secret ; but sufficient w'as communicated to show that the cyanide 
batli, which is not oidy expensive but dangerous, can l>e dispensed 
witli, and the present svslem, acconling to w'hich there w’as a great 
waste of material, avoided, although the substance that w'as placed 
U|)on the iron induce the deposit of the clipper was not stated. 
The last branch of the paj>er treated of Messrs. Christofe and 
Bouillet 8 process for strengthening electrotypes, the principle of 
which was to leave an oj>eiiinff in the l»ack of the thin electrotype 
obtained by precipitating, and to put iiito it various little pieces of 
brass, which, on l:^ing melted witli an oxy- hydrogen blast, becune 
diflibsed all over the interior surface of the copper witliout in- 
juring it in any w'ay, and thereby im)>arted to it the strength of 
oast iron. 


SINGULAR EFFECT OF ELECTRICITY. 

We find the following in the Detroit Free Preu : — “A locomotive 
was being ra<»v©d from tlie manufactory to the Central depot, and 
had arrived in the middle of the street, when suddenly all hands 
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a ped the hare with which they were moTin^ the machine, and fell 
in amaaement Reeaming them at the order of the man iu 
chars^, they applied them again to tlio wheels, and again fell liack 
paralysed the instant they touched the iron. The director of the job 
caught up ouc of the ban^ and making a savage thrust, planted it 
under a wheel, preparatory to giving a huge lift. No sooner had it 
touched, how'ever, than he saw it fall from his g^rasp to the ground, 
as it had done in every case before. Such singular occurrences 
excited attciithm, and an examination was made as to the cause, 
when it was found that the locomotive, in passing under the tele- 
graph line, ha<l come in contact with a broken wire that hung 
sufficiently low to reach it. The whole mass of iron composing the 
l(»coniotive bad tlius become charged with electricity, which had 
communicated itself to the hare tliat the men held in their hands, 
and caused the effect al>ove dcscriliod. llie wire was then removed, 
and the difficulty obviated iu a moment. '* 

A UlRDLt HOUND THE WOULD. 

The Arallf da *Vorf/, of St, Peterehurg, propoaes a communica* 
tion round the world, by a railway crossing hil-eria in the diroction 
of Irkutz, and which, in the opinion of that journalist, will he 
construcUsl s<smer or later. It points out the utility of such a com- 
mercial oornm unication, which would unite to Europe by the Kussian 
railways the commerce of Central Asia, China, and Jspsn. 'I'he 
Euphrates line and that of Suez are, says this journal, <»nly useful 
to England, and the Panama route does not offer the advantages to 
be expected from a railway in Siberia (which would l>c in the power 
of Husaia). It adds, that no want of security need Iw feared in 
Russia, as may l>e the case on ilie Eufibrates and Suez lines. 

NEW INDUCTION APPAItATUS. 

Mr. Whitehousk’h Relay and Induction Coils in action on short 
circuits have been explained to the British Ass^iciation, hy Professor 
niompeon. The peculiarities of Mr. Whitehouse’s induction coils 
lit them remarkably for the purpose for which they are adafited, 
as distinguished from the induction coils by which such liriiliant 
effects of high intensity were deacril>ed. Tlie chief part of the re- 
ceiving apparatus, the relay, was fully descriljod, and was shown in 
action after fi«>me introductory remarks, explaining the general nature 
of a relay, an electrical hair trigger. The relation of Mr. White- 
house’s relay to the Henley receiving- instruments was pointed 
out The author expressed his conviction that, by using Mr. White- 
house s system, to take advantage of each motion for a single signal 
instead eff the to and fro motton, as in all systems bitberW prac- 
tised, the Henley single needle instrument might be easily used so- 
as to give as great a speed on one line of wire alfiue as is at present 
attained by two with the double-needle instniraeut Tbs beautiful 
method of reading by bdds would be most ready and oonvenient for 
giving the indications to be interpreted as tlie messages ; but the 
author believes that either by the eye or ear the messages may be 
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TMid off with tho nifnditY and oMc whidi wiQ render the u»e of om 
tolegraphio wire in reipnoknM oiefid ne^thnt of two. 

79U; (ffectt of Tndwiitm in long nAmarine line* of 7*dtgrapk 
hEve ah(o been Ulustriited to the DrHhih Aeeocinttoiiy hy Profeesor 
TbonTpeon. A general explanation of the tlieory waa given, and the 
law of aquaree was denxnuitraied to Iw ngoroualy tme. It waa 
pointed out, that when the renatance of the inatnimentii employed 
to generate and to receive the eieotrie cnirent arc oonaiden^le in 
comparison with the reshitance of the line, the phenomeiia do not 
fulfil the law of squarm, beoauae the oondiiinnt rm which that law if 
founded are deviated from. The R{yplication of the theory to the 
alternate poiitlve and negative electrical actiont used by Mr. Wliite- 
houne for tel^jpaphing waa explained, and the ctrcuniftaiicce which 
limited the 8p(^ of working were |)ointed out. Curves illosirating 
the enfeeblement of the current towards the remote end, and the 
conswjuent necessity ‘>f the high-pressure system introduced Iqr Mr. 
'Whitohouse, were shown. Tlje embarrassinent occasioned by the 
groat electrical effect through the wire which follows the coinmence- 
inent of a series of uniform signals with a full strength of electric 
force, was illustrated in one diagram, which showed a successton of 
eight impulses, following one another at equal intervals of time, and 
giving only one turn of the electrical tide at the remote end, or two 
motions of the relay, inohiding the initial effect. The remedy waa 
illustrated by anotlier diagram, in which a succession of seven equal 
alternate appUcations of ]x>sitive and negative force, following a 
f?r8t impulse of half stren^h, waa shown, proving seven turns of 
the tide at the remote end, following one another at not very unequal 
intervals of time, and consequently giving eight turns of tho relay, 
or eight distinct signals. 

Mr. E. S. Ritchie, of Boston, United States, prttposeK an im- 
proved otmstruction of liukmburff'» Induction The 

improvefneuts oi>nsist in making the strata of the wire in the 
secondary helix perpendicular, instead of parallel, vrith the axis ; 
in making the insulation more perfect, and obviating in great 
measure the danger of a discharge of the spark from one stratum to 
another ; in substituting for Be la Rive's intemipier one which 
makes the luieaks instantaneously, and is ent'urely under the opera- 
tor's oootrol. Xu the apparatus oxhihited by Mr. Ritchie, the Icngtii 
of wire is dO,(H)0 feet, and he has obtained from it a s|iark of IO 4 
inches, wdih a battery of four dements. Ilie largest spark yet ob- 
taineddn Burops has been 44 The ori^nal machine is the 

resulbof the ressarobes of Faraday, Ueniy, andFisiam, and gives 
a ouirant of high intensity, with a quantity immensely greater than 
can be ohteinea from the eleotricei machine. 

Jrnpnmd* iMM Jhdm^Hom OoiL--Jhe only diiiibrenoe between 
Ruhinkarfirt machine and Hearder’s Medical Coil, is that Hoarder 
useddlom ItlO io-90d yards of eeoondary wire wou^ upon a bobbin 
with ^voodenestds, and Rnhmkorff used from 6000 to 20,000 ywtla 
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UiU upon A boblMn with ends, psfwr Itetng the only insulating 

laedium used hy both. The superiiM’ity of. lluhwkortf's over 
Hoarder's siniply depended upon the inoreaaod length, and tbs addi* 
tkmal applioation of the oondeoser. ileaaoning out some of the 
]dieiio»Mka whioh liave {wesMited tbemsslves in the oompUcated 
actioti of his new ixuliiotion ooU, Mr. Heerder has been ied to dis< 
corer a peculiar rehstiouship I jet ween the msguetio intensity of the 
iron wire, deTel<^>ed tinder various conditions of length, tbioktMMa^ 
dtc., and the quantity of electricity set in motion in the induced coil, 
and liy attending to oironnistancefi apparently trifling, lie lias i 
needed in producing a medical coil pofisessiog ao extraordinary, 
{tower in a very small oompaaa — a most valuable desideratum. In 
addition to ihis, be adopts a very ingenious oouirivanoe for regulating 
the shook by the use of two indexes, on the principle of the liour 
and nunnte hands of a olook, the first producing ecjual inoremeots 
of {lowM’, and the second suljdividing each of those increments so 
aa to ren^. the advance of {lowcr still more gradual. '11 m» wliole 
of the apiMuratus, Wi., coil, battery, a bottle oontaining the requisite 
quantity of dilute acid, insulated directors, oonductitig wires, and 
inetaUio plates for administering the sliook, are cleverly {tacked in a 
small mahogany box, and are so contrived iu to l>e use<l without 
taking out either the machine or Ijattery. The maoliiue extends to 
twenty or more di^^rees of {jower, the smallest lieing almost imper* 
oeptible, and the l^hest very much more than the strongest nerve 
can Ijear. The apparatus, altogether, is tlte most {jerfeot of the 
kind that we liave over met with. At the late aumlal meeting of 
the Brtiiah Medical Association, at Plytuouth, Mr. Uearder exhi- 
hited and explained his machine in the course of the oonvrrsanone, 
and showed its value as au adjunct to restore reH{>iraiion in roouvery 
from drowning. He numtionii^ a case whioh txiourrod some time 
ainee at Dartmouth, in winch his apparatus had proved efl’eotive 
in the hands of Mr. Precy, surgeon, of Uiat {dace, in restoring a 
drowned pemou after all other appliarjces liad failed, and life luul 
been dequiired of ; and he also showed the facility with which the 
Twmrihin* ooikld be brought into action, by opening the box in which 

it was packed, and exciting it ready for use in less than thirty 
... 

JndwetM Cinl baa been thus described by the inventor*. — 
*M.y indootion apparatus diSers from EuhmkorfTs in three im- 
portant parts cf> its stmoiure ; first, in the raeihod of inaulaticm ; 
eeoondly, in tbs contact breaker ; and thirdly, in the formation of 
tbs oondenser. Bohmkorflr, as your readers are aware, insulated Ins 
secondary wire with sheU-lao ; but as this substance, tbengh an ex* 
cettani inealatov^ ia liable to omok, I haveadopt^ ^rntta perob^ tissue 
for the insulatien of my wire ; and 1 apply it in the form of ribboii 
an inoli. wids^ which I obtiun by oottiogsliM from a firm roU uf tlpd 
enbstan ce ; fonr or five layers are nepeesery bstwemi eaeh layer of 
win^ ae the enrrent from a single is snfflsieiitly intense t# 
stiike throngb one-tenth of an iom of air^ 
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The contact breaker ii a more important part of the apparatuff, 
for without the one I have contrived 1 4io not obtain neariy ao great 
a quantity of static electricity. It consists of a strong steel spring, 
fastened firmly at one end, and having the platinum contact piece in 
t)»e centre. l>ehind which is a piece of inni t'» l)e attractor! by the iron 
core ; at the other end of the sprin^j is a screw by which I can force 
the two contact pieces together with a force of one ounce to ten 
pounds ; tlie steel spring therefore vibrates from its centre, and it is 
only when the whole of the battery current has traversed the 
primary wire that the iron core has sufficient power to draw the two 
contact pieces asunder. It may be interesting to state, that the 
condenser hss not the slightest ^ect on the quantify of electric force 
developed in the secondary wire, hut increases tlie intensity to an 
enormous extent ; and as it is better to have it as large aa possible, 
I have formed mine of 120 sheets of tinfoil, 6 x 12, placed between 
double that number of varnished sheets of paper, the alternate sheets 
of foil being brought out and soldered to appropriate binding- screws. 
The length of secondary wire in the coil described is 2 miles, and its 
gauge No. 35. Tlie primary helix is fonnod of 30 yards of No. 14 
wire, and is wound on an iron wire core 9 inches long and 1 J inches 
diameter, in which is placed as an axis an iron rod to support the 
coil, which I placo in a l)ox constructed for that purpose. 

“ The instrument gives an induction spark two inches long in air 
of ordinary density when exciUnl by four or five cells of Gnive’s bat- 
tery ; and the quantity of static electricity is so great, that it will 
charge a quart Leyden jar two hundred times [icr second, the dis- 
charge taking place through an interval of one inch and a quarter. 

“The thermal phenomena are also very striking ; for when the 
secondary wires are sejanittsl alsnit three-quarters of an inch, an 
arc of flame passes the interval, and fuses electrodes presenting 
twenty times the sectional area of the wire fn»m which the current is 
produced : the flame can at the same time be acted upon by a per- 
manent magnet in the same manner as the voltaic arc. This heating 
power appears to depend, not ujicd the quantity of electricity passing, 
but upon the resistance it can overcome ; consequently the thermai 
efireots disappear tu vacuo, to l>e reproduced upon the gradual admis- 
sion of air or other resisting media ." — Mechaniat Mag., No. 1769. 

Callan'i Etectro-df/namiclnduction Machine. — At the late Meeting 
of the British Association, the Rev. Professor Callan, after stating 
that he had discovered the induction coil in 1836, that in 1837 he had 
devised an instrument for getting a rapid succession of electrical cur- 
rents from the coil, and that thus he had completed the coil in 1837, 
as a machine by which a regular supply of electricity might be fur- 
nished, he said that he would lay before the Association uie results 
of a long series of experiments on the induction machine. 

Xhe first of these results is a means of getting a shock directly 
fixwn the armature of a magnet at the moment of its d^agne^zation, 

using, not a t<did piece of iron, but a coil of very fine insulated 
iion for the aimature of an electro-magnet, between the poles of 
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which the ooil would fit. When the helix of the mof^et in connecte<l 
with a. bottery, the ormature ui magnetised on aco<juut of iU prox- 
imity to the magnetized iron ; and when tlte battery connexion iit 
broken, if the encli of the iniulated iron wire be held in the haiidH, li 
ehock will be felt. 

The second reault ia the discovery of the fact, that if iron wires 1 k' 
put into a coil of covered copper wire the ends of which are connected 
with a battery, and if another coil l>e oi>nnected with the same bat- 
tery, the quantity of electricity which will flow through the latter 
will be greater when the first coil is filled with iron wires than when 
they are removed. 

The third rewult is, a core for the primary coil, which consists of a 
coil of insulated iron w-ire, and which has five advantages over all 
the cores in common use. First, there is no complete circuit for 
any electrical current excited in any section of the core, because all 
the spirals of the coil are insulated from each dthor, and no spimi 
returns to itself. In the common oires, even when tlie wires are 
covered with thread, there is a complete circuit for every current 
induced in each section r»f every wire. Secondly, the currents in 
the various sections of the irtjn do not opjwise each other ; but the 
currents in each section of every wire are ofiposwl hy the currents flow- 
ing in the surrounding wires. Thinlly, in the iron coil all the currents 
tu tlie various spirals flow in the same direction, and fonn one strong 
current, which may lie useil by connecting the cn«U of the coil w'ith 
any Ixxly to which we w ish to apply its force. But in the common 
cores all the currents in the sections of each wire remain within the 
wires, and cannot l>e used. 

Fourthly, the effect of the condenser on the currents produced in 
the iron core can bo ascertained when an irt>n coil is used, but not 
with the common ci»res. By using an iron coil as a core, it is fouml 
tliat the condenser increases the intensity of the currents induced in 
the core. 

Fifthly, the ends of the iron coil, used as a core, may lie con- 
nected with the coatings of a Leyden jar, and then U»e sparks from 
the ooil are diminished in loiigtli, but increased in brighintwa. By 
the use of cores consisting of coils of insulated iron wires, electrical 
currents of considerable quantity and intensity may be obtained. 
These currents of quantity and intensity may answer for working 
the Atlantic telegraph, and for producing the electrie light. 

Besides the cores just described, and the common core, Professor 
Callan uses three other kinds of cores — viz., a flat or elliptical 
bundle of wires ; a core made by coiling uninsulated iron wire on an 
iron bar ; and a core consisting partly of a bundle of ironswirc, and 
partly of a coil of insulated iron wire. The fourtli result of his ex- 
perinients is a new mode of insulation, in which imperfect insulation 
is used when imperfect insulation is sufficient, and i^rfect insulation 
is employed where such insulation is required. The advantage of 
this mode of insulation is, that each spiral in the secondary ooil is 
brought nearer to the other spirals, as well as to the primary ooil 
jsnd core, than it can be in the common method of insulation, with* 

L 
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out »i aU diouftiaLiug the efficiency of the iosolatioo. A coil in 
which Uie Mooondary wire was iron, and iiisoiated in the isamier t)e- 
scribed, was shown to the meeting, which, with a stogie oell, 0 
inches by i, gave R)>ark« half an inch long without a condenser. 
TImj insulation of tlie large coijden«erB ina<le by Professor CaUan, in 
which tike acting metallic surface of each plate exceeded 600 square 
feet, gave way before Uie coil whielk he exhibited was made ; and, 
therefore, ho could not say what the leugtii of the sparks would be 
with the aid of a condenser. Bat were a oondonaer of the proper 
size to have the efiect of increasing the sparks itt a thirty^fold ratio, 
as in M, Gossiot’s great e<hl, the length of the s|UMPks produced by 
l^feasor Gallan's <'oil w'itb a single cell should be 16 inches. The 
outer diameter of the coil was alxmt 4 inches, its length 20 inches, 
and the length of the seoondary coil about 21,000 feet. 

The fU'tli result is, a contact- breaker in which the striking parts 
are copper, and which acts as well as if they were platina. The 
aixtli result in a mere explanation of the oondenser, which is con* 
finned }»y the etfect of the condenser on the electrical currents pro- 
duced in the core. Tite last result oousiats in the discovery of 
iKuno new facts relating to the condenser, from some of which it 
follows, that the ordinary mode of making the condenser is defective ; 
for coudensers are generally made so that the entire surface of each 
of the metrUlic plates must act. But the condenser for every coil 
■lioukl be constructed in such a way that a small, or a considerable 
part, or the whole, of tlie surface of each plate may be applied to the 
ooil. For a large condenser which wrould make the e6^t of a coil 
excited by a single cell less than it would be withont a condenser, 
will increase the eifoct of Ute same ooil when it is connected with a 
battery of 10 or 12 cells. 


ELICTRIC TELEORAPHINO BY BTEAM. 

A PLAN for Tolegraf)hiug by Steam has been invented by Mr. 
llag^ the well-known electrician, and which, if carried ont, is likely 
to enect a postal revolution. Elootnc telegraphs of all kinds are 
either woik^ by voltaio or magnetic electricity, the current of which 
along the wire is alternately transmitted and broken aooording as the 
circuit is oompletad or interrupted hy means of a handle, which is 
worked by a clerk. As a matter of course, while a message is being 
thus slowly transmitted as it were by hand, the whole lengUi of the 
wire U entirely occupied, while, whatever the ssneigeoo}^ nedhiog can 
be done towai^ forwarding iino messages which are to foUow until 
the wire is entirely uoocoupied and reported free. Mr. Bsggs's in- 
vention proposes to work the electric telegraph by steam, and so get 
over the gro»X obstacle which now exists against its saeve g«Mal 
use-HMmeiy^ iio slowness. It may seem pmdoxieal to speak of 
the alowiiMs of the eleetrio telegvaph as being the oaly^bar to its 
more genend adoptiou ,* hut in truth such is the htesal fiiei, ior the 
time oooupied, and thersicwe expense inenrred, in usia^the t sls graph 
wires, makwta m es i i y e lathwr the resort of oonsnetwal ordomostic 
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emergency than of a thing of daily use, almost rivalliitg the post as 
a means of daily communication. 

The inYention, then, which is to snfi^'sedle these tedious prooesm^, 
Mfid work the telegrafdi by steam instead of by hand, is generally as 
follows : — A series of gatta percha bands, ab(rat six indioa wide anil 
a quarter of an inch thick, are coiled on wheels on drums arranges i 
for the imrpose. These bands are stnddoil down both skies with a 
single row of holes at short mtervals apart. When' a message is to 
be sent, the cleriui wind off these bands, inserting in the holes small 
brass pins, which, according to tlieir combinations in twos and threes 
(with blank holes between), represent certain wonls or lotLers, In 
this manner the message is, as it were, ** set up” in tlie hands with 
great rapidity, and if the number of bands empV>>ed is suttioiently 
lai^ge — say as numerous as the oorapositors employwl in a largo 
printing ofl&oe — meesages equal in length to five or six (Kduinns of 
A iiew8pa;)er could be set up and ready for transmission in the course 
of a single hour. Of course this operation iti no res|M»cl interferes 
witli the telegraph wire itself, which continues free for use until the 
bands of messages are actually being despatched. I'he gutta {xnvha 
bands when full are removed to the instrument>rooin, a most simple 
apphanoe preventing any deruigement or falling out of the pins 
while being moved about. In tlie instrumen broom the bands ate 
connected with ordinary steam machinery, by which Uiey are drawn 
in regular order with the utmost rapklity between the charged poles 
of an eleotrioal madhine, in mioh a manner that, during the moment 
of eadh pin’s pasting, it forms electrical communication lietween tbe 
instrument ai^ tbe telegraph, and a signal is transmitted to the 
ether end of the wire, where the spark perfrTrates a pajier and records 
tbe messi^. The only limit to the rapidity of the ofieration is at 
the rate at whi<di the bands can be drawn, since the electrical oontaot 
of eadi pin, even for the SOOth part of a second, is more than 
sufficient to transmit a word or signal from London and register it in 
Asoerica. Of coarse, as the message is recorded, we will say in 
'Amerioa, with the same rapidity as that in which it hr transmitted in 
Leodon, a munber ef reading clerks will be requisiie in order to 
tranalate ity by dividing it into small portions, with ahnost as muefa 
&dlity as it hM been sent. 

TBE KLICTBIC TBLEaBAPH. 

A new K le e tr ic Telegn^ has been erected to cotmeot the 
estshfishinents bf Messrs. Wateriow and Sons, Btrchin^tane and 
LeWdoB^walh ITus is the first instance, it is believed, of a 
telegraph being carried over booses in any huge town in Biig< 
lano, sdod also the first snstaiioe of a private firm having called to 
Haaid this hnportaat and useful mveotton. The distance between 
the two estahliahments is about one^third of a mUe, and the whale 
space is tsaversed by a sin^ wire, suspended from pole to pete, at 
a great elevation above the intenneifiate booses; tode^, so much so, 
as to be sc a rcel y peroept i bic to the eye. Messrs. Wateriow have 
erected this telegraph, not only to assist in their bosmest tr ansac - 
L2 
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lions, hut from a de«iro to give a practical illustration to a scheme 
which Mr. 8. H. Waterlow submitted some time since to the j>olice 
authorities, for uniting ilte jMilioe courts, the police-stations, and the 
fire-brigade stations throughout the metropolis, by an economical 
system of overhead telegraph, devoting one wire to detective police 
purposes, and one to fire pur|>oses ; tiie argument being that tlie 
cost of erection < which, by this plan, is exceedingly small, say 30Z. 
for each station, including IksU and single needle instrument) would 
be mot by the saving of property at any one large fire , — Morning 
Herald. 


ELECTUU’ TELEGRAPH CABLES. 

Me. Allan has patented plans for making Telegraphic Cables 
much lighter than those at present used. Instead of the ponderous 
cable weighing six or eight tons, and costing from 300/. to 500/. a 
mile, hitlmrto used fur Mubiuarino communication, he propoiies a 
cable w'oigliing (»nly eight cwt., costing only 70/. {>er mile, and 
about one inch in diameter. Another great difficulty in submarine 
telegraphic coinimmication is in getting the electric current along a 
groat length of wire. IVopelling a message, so to 8]>cak, reouires 
an intensity of electricity which at preaettt cannot be produced 
without quantit}', and which in long distances charges the con- 
ducting w’irc, and produces a rctanling infiuence, the proper means 
to overcome which are to this hour an enigma among the most pro- 
found electriciiuis. Mr. Allan meets this difficulty by a novel 
apnUcation of a secondary coil, by means of which he produces an 
induced current, the great intensity of which is almost equal to the 
coil of Kuhmkoff. Tlie result of the experiments that have been as 
yet tried with this apparatus have l>een in the highest degree satis- 
factory'. The only doubt that exists in our mind is that, in case of 
only oue wire being laid, as with the newly -contrived cable, the 
water roust l^e used for the return current, which supposes a per- 
iaction of insulation in the conducting wire such as, for a distance of 
2000 or S0(K) miles, it will t>e difficult, and indeed almost impossible, 
to attain. But we presume the subject of a return wire to complete 
Uie circuit will be a matter for the subsequent consideration ot the 
Company. It is pro{>osed by the Company that is about to avail 
itself of these patents, to establish, in the first instance, a system of 
telegraphic communication throughout Ure United Kingdom almost 
as complete and extensive as our present postal arrangements. The 
cost of each wire, it is estimated, will not exceed 10/. per mile. It 
is intended to convey messages to all parts of the kingdom at one 
uniform rate of Is. a message, or a penny a word, irrespective of 
distance. The ocean Hues arc, at the outset, to be confined to 
laying a cable from the Land's End to Flores, in the Asores, and 
thenoe to Halifax, making the deep-sea stretch, it is alleged, about 
400 milee shorter than the route betw een Newfoundland and Ireland, 
and avoiding the land lines, which are expensive to ma-intwin^ and 
therefore create an extra chaiige on messages between the two 
lennini." 
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THE 8UBVER0ING OT ILICTRIC TEIEGRAPII CARLEH. 

At the Utc meeting of the Britiih Association, at Dublin, an 
elaborate diacusaion of Tarious papers on machinery for lowering 
Sabmarine Telegraph Cables occurred. Professor liankino objcctwl 
to the friction- brake as a means of controlling the specHl of the 
machinery, on the ground of the impoasibiTitv of accurately 
ac^uffting or gradually varying it* rwiistance, which iift of uncertain 
amount, and subject to abrupt changes. He described the ma- 
chinery patented in 1855, by hiruHelf and Mr. John Tlionmou, C.E., 
an engineer of great practi<^ experience in laying submarine cables. 
It was stated by Professor Rankine, that two of the chief jkjcu- 
liarities of that invention were, the substitution of grooved pulleys 
for cylindrical drums (an improvement which was said to have been 
used by the Atlantic Telegraph Company), and the employment 
instead of the friction -brake of the hydraulic- brake, in which the 
resktanoe, being that of a fluid forced through a valve, cun l>e 
accurately adjusted, and cannot vary abruptly. He considered that 
the use of the hydraulic-brake would ]>r«‘vent such accidents as that 
which had recently occurred to the Atlantic cable. It shouhl be 
understooil that, wmile it is quite true that Professor Uankine and 
Mr. Thomson patented, in the early part of 185.'), an invention 
which comprised the employnteni of a certain arrangeTiicnt of 
grooved pulleys for laying submarine cables, the arrangement used 
by the Atlantic Telegpraph Com|)any wiis by no means the same as 
theirs, and of course the use of such pulleys for similar puq)<>ses, 
under some arrangement or other, is universal. 

Mr. W. Wilkins, of the firm of Wilkins and Weatherly, rope- 
makem, Wapping, has obtained provisional protection for an inven- 
tion which consist* in the use of a flexible tube or trail, attached 
to the stem of the ship, from which the cable is laid, the cable being 
passed through this tube [on it* way into the sea. By tlii* means, 
trails can \te constructed in various ways, and may, if desirable, 
be made of the same specific gravity a* the cable itself. ‘'A wirs 
rope with a light metallic vertebrate<l tul)e in the centre," says the 
inventor, would prol)ably answer well. It may be |)artially sus- 
iatned in the water for the first half mile from the ship by small 
gotta percha buoys made in the form of a fish’s float, attached to it 
at intervids, or by an air- tight gutta percha tube. A strong gutta 
percha tube, strengthened for the first half mile from the shin with a 
oovoing of wire, would also be a gooii conductor. It ihotud be of 
sufficieni length to reach into still water at such a distance from the 
ship as would place the extreme end beyond the influence of any 
motion which may be given to the inner end by the pitching of the 
ship or from any other cause ; or it may be of suffioiemt length to reach 
to the bottom of the ocean. The trail being, as it were, p^ and 
parcel of the ship, acts as a carrier for the cable, and thus viriuaUj 
annihilates the distance between the ship and the bottom of the 
ocean, or water, except to the extent of the friction of the cable 
in the tube ; and as the motion at tbe extreme end of the trail would 
be steady and uniform in it* passage through the water (the speed 
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of the iibip being uniform, howerer uneteady ite motion), the deliTery 
of the cAile -would fdto be steady and uniform ; and ae the cable 
cannot enter into the tube at the upper end faster than it paaaea ont 
of it at the lower end, it follows that any strain which otherwise 
wonld be thrown on the cable at its (Mdot of contaet with the ship, 
from any cause w ltaterer, would be borne by the trail itseU!| instep 
of by tiie cable. In fact, the cable, in its passage through the tube, 
is completely protected from any strain, and from all other circum- 
stances whiob might l>e ir^unous to it. To obtain the proper 
declivity for tlie trail, it would be only neoeasary to ascertain tlve 
velooity at which the cable would sink, in the water, and, after 
TTiiLltmg due allowance for the increasing or diminishiag depth of the 
ocean, to regulate the sfjeed of the ship accordingly, l^e friction of 
the cable in the tube would act as a btake, with the great adyantage 
of its operating tlirougbout the entire length of the tube, instead of 
on a few yards or fathoms of the cable on board the ship. Without 
enumerating all the advantages that would attend the use of a trail, 
it may be well to observe tl^ its adoption will enable a compara- 
tively ineKpoDsive description of cable to be used, as great strength 
wcHild not be required. Tlie insulation of the telegraphic wires 
would, jierhaps, scarcely need any other protection in deep oceans 
than would be necessary to prevent abrasion in its passage through 
the tube. ” 

Mr. John De la Haye has submitted to a meeting at Manchester 
a patented invention for Submerging Electric Cables. He proposes 
to encase a cable, prepared like tlmt for tbs Atlantio Ocean, in a 
soluble compound ithe composition of whiob be would not now men- 
tkm), oapahls of floating it for a time on the surface of the water. 
The coating Im proposed to use for this purpose be supnosed would 
bold it on the surfi^ of the waves, whilst ahoui five milee of cable 
were payed out from the vessel, before it began to dissolve, and as it 
woidddiiisolTe gradually, so the oable woi^ sink padually to the 
bed of the ooeaa. By this means he calculated that there would 
always be about five miles of cable lying on the surface of the water 
in tM wake of the vessel, and the remainder wcntld describe an 
inoline to within one or two hundred feet of the bed of the ocean, so 
tb frt there would be comparatively little strain, aiul consequently 
lass liability of breiJoage. The cable would descend into fbe ocean 
almost horuontally, instead of nearly perpendicularly. 


ON 8XTBMABXN& KLBOTBIC TKUEOEAPBfi. 

Mb. E. B* Window has read to the Institution of Civil Engineers, 
n^papisr oommsixnag by stat^ the Submarine Eleotrio Tdegraph 
net to hwre been the invention of any one person, but rather the 
rsenlt of the oomhinod researches and exertions of many experi- 
menteis. The fifst mention that Mr. 'Window can find of any 
method of sndfeieiitly insttiating wires as to enable them toooiidnet 
ai curreni whan anfasnsr^ in water, was in an aecomsi of some 
enneHineots made in India by Dr. (now Sir W. JS.) 0*Shaughnesi^, in 
recorded in the Journal of the Asiatic Society. In these 
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tbe wire was covered with tarred yam, and onoloeed in 
a «plit ralao, whieh was again enveloped in aooihsr coating of tarred 
yam. 

Shortly after this (in 1840), Professor Wheatstone gave it as hii 
opinion. Wore a Coromittee of the Hoose of Comaons, that a eub- 
marine oommunicaiion between England and France was nraoticable. 
And in October of the same year, a paragrapli in the BuUetin dc 
VAcadSmie RoyoU (U$ iScienea de stated that Professor 

Wheatstone had discovered a means of joining Belgium and England 
by a submarine telegraph. The nature of the discovery was not, 
however, mentioned. All these experimmts were made jrreviotis to 
the suggestion of Professor Faraday to use as an insulating agent 
gutta percha, which up to the }iresent time hacT been univetWly 
umploYed. An extract from an American newspaper was given, 
ooutaining an account of a submarine t^i^praph stat^ to have lieen 
successfully constructed by Colonel Colt, from Hell Gate to Fire 
Island, and in wliich it was also said that the same gentleman had 
applied to the United States Government for fuuds lor the purjKXie 
of foruaing a tetegrajAhio line from America to Kuro|>e. 

Ill 1848, a submarine telegraph wire, insulated with gutta percha, 
was laid by Lieutenant Siemens, of the Itoyal Prussian Artillery, 
under the Rhine, from Deutz to Cologne, a distanoo of about half a 
mile. And in January, 1849, Mr. C. V. Walker towed a similar 
wire two miles in length out to sea, off Dover, and sent signals to 
liondon through it. 

In August, 18A0, a gutta percha covered wire was laid l»y Mr. 
W'oUaston from Dover to Calais, through which signals were sent 
with suecess, but it lasted perfect only about twenty'four hours. 

On the 2iitb of September, 1851, a cable consisting of four insu- 
lated wires encased in a wlieath of twj No. I iron wires, was laid 
down from Dover to Calais, by Mr. (Jrarapton, assisted by Mr. 
Widlasion, and was stated to have remained perfect to the present 

It was stated that it was entirely owing to the energy and skill of 
Mr. Cramptoa, who undertook the responsible task of carrying out 
a scheme, up to that time looked upon with distrust by some cl the 
leadbig engineers of this country and France, and believed by the 
public generally to be impossible, that tiie world was now indebted 
for the benefits of submarine telegraphs ; and the leading circum- 
stances of the case were briefly explained. The author ibeu pro- 
ceeded to give a detailed account of the oonstructiem of the D^er 
and Calais cable, which was the first laid down ; and the system of 
ooBstmetioii of all the prinotpol submarine telegraphs in £uro^ up 
to the proo e n t day, with all particulars relative to them, was shown 
ill a comparative table. 

The author discussed the respective merits of the compound coble 
sjrBteni, or the ooUeotion of many insulated wires into one cable, as 
ill the Calais and Ostend tel^japhs, and the sim]^ cable, c^mtoining 
but one wire, as in the lines of the International Telegraph Company 
to Hi^Iamd and Irdoiid: the greater facility which these latter 
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affonled for repair, and the Iww chance of having the buwinoM stop|>e(i 
by rupture, since f»ne wire only, and not all, would be affected by tho 
cause, was ]K>iuted out ; and it was shown that the cost of the two 
systems did not materially differ. 

The conductive power of submerged wires was tlien theoretically 
investigateil, and it was shown that a considerable difference as to 
time existed between the transmission of signals upon 8U8}>endod 
wires, and upon insulated wires immersed in water, or buried in tho 
earth. That while with the former it apiwared that the only Limit 
of practical speed was the possibility of deciphering the signaK 
that in the latter the electric current required an appreciable peritni 
of time to arrive at its destination, and another longer period to- 
escape from the wire into the earth, and that this period of time 
increased regularly with the length <*f the wire ; consequently u|)on 
a line formed of sul)merged wires of considerable length, there 
would always bo a limit of possibility of the number of signals that 
couhl be transmitted in a given time. These effects were stated to 
be caused by lateral induction, the insulated wire aasuming the 
nature of a Leyden arrangement of vast dimensions, where the 
copf>er wire represented the inner coating, and tho film of moisture 
surrounding the gutta percha acted as the outer coating. This 
latter amounted to upw'arde of 320 square feet per mile. The prac* 
tioal effect produced by this lateral induction was chiefly the retar- 
dation of the signals, and consequently, to a certain extent, placing 
a limit to tho quantity of messages that could l>e transmitted along 
a submarine line. This effect was visible upon every submarine line 
of upwards of 10 miles in length, and even ujKin some of lesa 
length, but uj)on the longest line yet constructed the inconvenience 
was not very groat ; it was not until the line was prolonged to up- 
wards of 700 miles that tlie retardation liecame a serious obstruc- 
tion. It was argued, from some experiments that were made at 
lK>thbury, by Mr. Latimer Clark, upon 1600 miles of subternuiean 
wire, that signals upon tlie line w hich was about to be laid down 
between Ireland and America, would require about 2^ seconds to 
arrive at their destination, and that after each signal another 4^ 
seconfls must ela[ise before the line was free to receive another 
electric wave. Each word of average length would thus occupy 
about a minute ; and each despatch of twenty words would, with 
the necessary code signals, and unavoidable repetitions, require 
about half-an-hour, tlius makiug the limit of possibility about fifty 
messages in twenty -four hours. 

The author argued, that since submarine lines were more costly 
than suspended lines, and nevertheless a smaller amount of business 
could be sent along them in an equal time, it was important tiiat 
no pains should be spared whereby this lateral induction, and con- 
sequently the evils arising from it, might be reduced, though, being 
in accordance with a law of nature^ it could not be entirely avoided. 

The disoumion on Mr. Window's psp^ occupied two crening*. A description 
was giren of the two kinds of submarine cables employed— the simple cable, 
composed of one wire in each non-condooting envelope, a certain number of 
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then being l*id down tide by lide^ bo Uni in cnee of » cMualtr oct'urring to one 
wireJlhe other* might be made ase of ; and the oompound cable, wherein a gitea 
numl>cr of wire* were corered by one enrelope of iron w ire. The recent caatiaJ* 
tie* occurring to the*e cable* were quoted in »nppori of the adrantage* offered 
by the ftimple cable ; an, in consequence, the Calais cable, which was of the com- 
pound kind, tom asunder by the anchor of a vessel during the late gale*, 

there had ensued coDsiderable inconvenience, until the transit of message* c*oula 
be arranged by another route ; whereas the simple cablet, although jiartially 
inured, had never oeaaed to be capidtle of conveying message*. 

The chief point suggested fur uiscuasion was the diflicuity of working, at a 
satisfactory rate, through such a length of cable as that now being c*on*tructed to 
connect Europe with America. There was reason to believe that the effects of 
the phenomena of induction and retardation were exaggerated. The electrical 
conditions of an underground wire coincided with those of a submarine wire. 
The first English underground line of any importance coated with gutta peroha 
was that lain by the Magnetic Company in 1H51 , between ,Liveri»om and Man- 
chester. 

Some time since, Mr. Charles Bright, in conjunction with Mr. i^Tiitehouse, had 
made some experiment* through 2000 mile* of wire, connected »o a* to fom» a 
continuou* circuit, terminating at both end* in the earth. Intermediate in«tm- 
ment* were placed at each loop, to te«t the thorough action of the electrical 
waves through the entire length, and signal* were clearly defined at a rate of ten 
to twelve word* per minute. Two large induction ootb, three feet in length, ex- 
cited by a pow erful “ Grove" battery of fifty pint cell*, but connected for quan- 
tity in net* of ten, were used to generate the current*, which were very powerful. 
From all that had been shown in the paper, it was contended that no diffimity 
wa* likely to arise in working from LreUmd to Newfoundland that could not be 
effectuaiij dealt with. 

It was observed that, although Mr.Cramptnn'snamehail been prominently men- 
tioned in connexion witn the fir^ successful and permanent application of submarine 
cables, he did not in any way claim the merit of the invention, andwas most anxious 
to bring forward the lejritimate claims to priority of all th^ise who had made the in- 
▼estirations upon which the system was based, and to give their share of merit to 
all who had co-<^rated with him, in the actual operation of laying down the first 
working cable. The invention, or discovery, resulted in fact from the comWned in- 
▼estigatkm* and experiments of several gentlemen, as bad l>een observed in the 
paper; and, in corroboration of this, a tracing was exhibited of a drawing made for 
Professor Wheatstone in 1840, showing the submarine cable in its detaiU of con- 
struction, insulated by tarred yam, and covered with iron wire ; and the mode of 
laying down and picking np was also shown. There could not ^ any doubt of the 
authenticity of the drawing, and it was known that Lutwiche, who made it, went 
to Australia in 1841, and had not since been in this cimntry. It was always said 
of him that he had aided Professor Wheatstone in working out the mechanical 


details of the proposed system of submarine telegraphs, stated by the Professor, 
before a Paiiiamentary ('ommittee, to be pnwHicable. 

The names of Mr. Wollaston, an early lal>ourer in the field, — of Messrs. 
Wilkins and Weatherly, who attended to the machinery for constructing the 
cable,— of Mr, Newall, who made the cable,— of Mr. Htatham, who effects the 
gutU pereba insulation, — of Mesers. Davis and Campbell, sol^tors, to whose 
energy and confidence the ultimate success was so greatly due,— and of Mr. 
Brett, whose indomitable perseverance had kept the subject constantly before 
the pubUe, were successively mentioned, and thrir respective shares li toe merit 
of the submarine telegraph duly apportioned. 

From iovestiga^n* it appeareo, that without any direct trial in long subtey- 
ranean or snbmarine wires, tmt ressoning on the known facts and measure- 
ments regarding electric condoction through copper, and electric induction across 
sc^d insulators, there were strong grounds for confidence, in expec'ting that a 
message of twenty words would not require more than seven minutes for its 
delivery, and that 200 such messages cotud be sent during the day of twent^four 
boors, through sudi a cable as was proposed to be laid across the Atlantic. There 
wa* even reason to think that rate mignt be ultimately exceeded, by the perfect- 
ing of the system introdnoed by Mr. Whitebouse. 

In some experiments throogn a length of 1600 mile* of wire, made with vary- 
ing battery pweni, gradually tocreased, by successive additions, from thirty-one 
cells to nzteen times thirty-one cells, there was no sensible variation in the 
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Tpiooitj of tkft* cacmUMf whieh wm fooiul oa avertge t« be mbool 1000 raitoi 
perMoood. 

It WM obeerrpd^ that Ike stetement of Prefeeaer Fuadey', that different aad 
(lieltBot WMM <A (deotrkitiy nufrht co>«KMt hi M 17 kMW aekiiMurtae oondoolor, 
at tke SMM inelMtof tmie. wm foilgr borne out by tke recent r e eeMchee of 
Mr^ Whitehonee. la * ieng^ of wire of lOiO milee. tkree siffnela of e uffBM- 
Rtrofee bdii bed been dietim^ heard aftertke hand had oeaeed to tiamnut j and 
in a lenirtk of 408 milee, two aiwh eifaals in aarcar had been heard. 

It waa remarked tkatike aubjeet uader diaciMMioo ineohred two prinoi^ qnee* 
iioD«, which akonkl be daaeuaeed aepatate)y*~name)y, tke mechaaioiu one of 
[Iff, »kieLd«tt||f and auktnerinaff the raetaUib conmotor ; and tke electrical 
1 traaaiintthia mcMairee ikroort ike aame when laid. With reppudto 
.. it WM flhtwm t^ klr. Werner liemeni, of Berlin^ dboovered tke uon- 
condootmif properW of Kotta |>ereha in 1848 } aad tkat ia tke spring of 1847. he 
]>ropoeed to the IruaMan Oovemmeot the eatakUahment of'undergroued line 
wires coated witk tkat material. In the aatnmn of that year an experimental 
line of 20 miles in length, from Oros Ilercn to Berlin, was completed, and WM 
I'ouad te work so saeoeMhilLy, that in the yrars 1848-8 about 3000 miles were 
laid on this system. In Mar^, 1848, aereral miles of copper wirP) coated wiik 
gntta Mreha by means of the cylinder maobine, w ere submerged in the harbour 
of KUm, for the purpoM of eetaoUshing aa rlectrio communication l)clw»cn the 
shore aad several points ia tko deep chaaa^ and this wm aseerted to be tbo 
first ottemnt ever made to establisk submarine commaaioatioos. It wm sa|> 
gosted that tke pa esa ge of aa electrio wwse through a cable might bo aooeleratod 
to nearly four tunes its natural vdooity, by simply returning the current through 
n second insulated wire within the cable, instead of through the earth. The pre* 
sent snocesabtl submarine oeblee were a oombinatioa ^ a perjfeotly iMiutfed 
wire, contained within exterior strong iron wires, running in a loomtadinaUT 
spiral direction. The inxention of this kind of cable wm claimed for-Mr. Edward 
Highton, on the aatkority of a judgment stated to have been given in the Ooor 
Imperials de Fans, and it wm asserted that the BoUoitor-tleneral for Englaad 
couctirred in this opinioo; Although gntta pereha, when Imried in the earthy and 
acted upon uader peculiar cireumetanoes, wm subject to decay, yet, m far m paid 
experisnoe had me> sea water seemed to be a fireaerra^ve of that gum. 1 1 wm 
su^estedthat taa conduoting wire of a subteirsaoms or submarine telegraph 
might be protected Oom oxidation or decay at amy point leakage, by means of 
an eleotrio current. 


THE ATLAKTIC TEUCGRAMI C.Vltl.E. 

TitE great erent in the electro- telemphy of tl»e jtant ymr Ims 
l>eea tlie attemfited suhmersioD of the Klectrio Ci^le, wliich th« 
Old^uni Ne«r Worhi weroto be umted. Tbe t-aUe, with Mr. Wldte* 
house and Mr. Bright’s experimeots, souDdinge, &c., waa deseribed 
in the Year-Book of FacU^ 1867, pp- 168-171 ; but it inay be aa 
well here to recapitulate the details of tba> cable, li is 25(Ki milea 
in length ; half being nantifaotured l^j Glasso and EUioit^ of Eaat 
Greenwicdi, and the other half Ijy Newall, of Birkenhead. Hie suds 
in the centre is formed, not of aaingle oopper wire, but of a ^(md^ 
made up of seven fine copper wires, twisted together, into a neat 
coipd abiMt one-sixteenth of an inch thick; six wires betng twisted 
rotiud one in tke oenlre. The strand is coated with gutta peroha^ 
forming a ewM II rop^ three-eigbtheof an inch thiok; tbeo with aa 
envelope of bemfiefi twine ste^ied in )uioh and tar ; tuni lastly, with 
an external sheathing of eighteen iron wires,, twisted roe^ the 
cable as a core, each wire bei^ asttandof seven finer vnres^-making. 
12G wires in all. 

The cable waa completed within acx months — in July, 1857-'aiid 
the preparations were made for the subntnndou. The English 
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Ooveromenl al Ui« duipoftal of the Company, th« fine Kcrrw 

steaiotkip with others as tetKUrs ; the Umted 

States GovertuBent sent over the one of the largest war- 

ships in the world ; and with this was assnoUied the •S'Hr^iuAottMct. 
The Agamimmon took in the half-oablefroni Greenwich ; the Niagara 
the other half from Birkenhead ; and the flotilla proceeded towards 
the south- weetem coast of Ireland. Ilie pkn, aiW sonw modifioa* 
tien, was to begin the snbmeraion at the Irish end, the ships sailing 
in oooipejiy, and the Agarntmuoi* ootomencing to deliver its iKurtion 
when the Ato^fora had finished ; tlie two portions lining joined before 
finally dropping tliem into Uie sea. The cahles were shipped hy 
steam power ; one was }iUced in the hold of the Aga^n/twti&n, 
wrooght into one compact coil around a contra! cere, forming a solid 
raoM of metal and gutta {lercha ; but the cable in the Niagara could 
otdy be placed in three coiis^ 

On August 5, (iperations %vcre commenced at Valentia. The 
shore end of the cable was Uiken on land from the Niagara hy a 
number of boats. The cable, as it was drawn up from the hold of 
the ship, swept round a ceuiral bUick or core, and reached the op^ 
space above deck ; it was there w«>und round grooved sheaths, geared 
together by cogs, and planU^l finnly on girders. From these sheaves 
tlw cable asoeiided, iuud {laMsed over a fifth grooved sheave, standing 
out upon rigid arms over the stem ; from this it plunged into the 
sea, dragged out, as the vessel moved away, by its own weight, and 
by the hold which it acquired upon the bottom of the sea. 


Tlw meoliaikMua for thepofiitjr otU lie deseribf^l at follows. It cemiuBied 
of four puUejs or iroo whMh, about six disiuetrr, with very deep flaoKes or 
V groove#, in which the cable was rested. Hound two a heel* the t-able waa wound 
twice, and round t«Po wheeh once, *0 a* to form two HfpiresofS. Bach wheel 
B connected widx maaaive toothed wheel*, and the motion of ail made equal 
Le strain on the cable, lu case of a faolt or kink 
j auxiliary uj>paratus, eonsiatinK of two wheels, 
9 waa wound Mve times. These were worked l»y a 
ssmU engiae plaoed isxaaadaately beneath, so that, if necessary, a portion of the 
oahle could be hauled inafam, aad the kink or fault remedied. The machine 
which works this could also be made to turn the wheels over which the cable 
passed, if their firiciion should be thounfit too much for its strength. Btrong 
nreeks were a tte ehed te the wheels of uie payi^ out machinery, which aetea 
powerfully, ihirafh very slowly. AAer passiiit; offdhe wheels, the cable ran in a 
ppQiected groove aloas the quarter-deck over a large wheel at the stem of the 
veeseb This wheel had a very deep trumpet-shapi^ groove, and all around it 
was csrefhily finished olf, and woo^ork placed a» that not an aagle was in the 
way. Tba serew of tha Agamewaum was also c^ed in to pvwent lu^ chance of 
tiin wire fooliiig it. In ease of a strong stem wii^ befkwe whkh theSeeael would 

S 'teh too heavily, or a gale blowing, a eimpie appavatns was providad to suspend 
e proc^ of submerging till more fSsvouraMe opfiortuniues occurred. Two 
wheels, similar to that at the stem, were fixed one ou each skis of the bowe 
of Che veeeeL In caee of a strong wind onJ^, a powerful wire rope of great 
lengtlv •od oapahle o£ bearing a strain of ten tons, was to l>e fastened to 
the cou, widoh could he severed and allowed to sink as near the bottom of the 


ocean as the leo^h of the wire mooring-rope wookJ permit. Th® Agamewmaa 
would thsatam head to wind, and, steaming against it. take off any uiuSie strain 
upon, tha electric oahle itself, and so remain until mooerate weather allowed the 
c^ratioa to be continued. The wire rope, with the cable attached, could then be 
honied in, the cable careAilly re-joined, and the submerging gone on with se 
before. 
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Notwitliftanding thr«e provisionn, the engineer was doomed to a 
mortifying disappointment. A slight accident happened to the cable 
on the 6tli, but thin was repaired, and the Bhi[)8 proceeded. By the 
morning of the 10th they had got 200 miles to sea, and the cable 
conveyed messages to and from land and the ships with the utmost 
facility. On tlie 11th, however, the engineer found that 335 nautical 
miles, or 880 statute miles, of cable hid been submerged : and con- 
cluding there to be too much slack or aigzag in the cable’s course, 
by A grip of the machinery, the cable was stretched too tightly ; it 
8nap)H)d, and went to the l>ottoin at a depth of twclvt thousand feetf 
equal to forty times the height of 8t. Paul’s. 

Tlie progress had l>eon as follows : — 40 miles by noon on the 8th ,* 
85 miles by midnight ; 130 miles by n(K)n on the 9tl» ; 189 miles by 
midnight ; and 255 miles by noon on the loth — this length of cable 
being used in a straight line distance of something more than 200 
miles. We subjoin the oflBcial re|>ojrt of the engineer, Mr. Cyrus 
Field : — 

Altboa^h this unfortunate accident will postjwnc the oompletion of this pi^t 
undertaking for a short time, the resuP of the experiment has l>een to convince 
all that took part in it of the entire jirat ticahility of the undertaking; for, with 
some slight alteration in the paving.out ma<*hinerx’, there appears to l>e uo grt*at 
difficulty in layiug down the cable. It has been clesrly proved that you can sue* 
cessfully telegraph through 2500 miles of telegraph cable, and that its sub- 
mergenoe at a great depth had no pen'eptible influence on the electric current. 
There is no pnu'ttcal obstruction to laying it down at the rate of five miles per 
hour in the greatest depth of water that there is in the telegraphic plateau between 
Ireland and Newfuunuland, The experience now obtained must be of great 
value to the Company j and it is understood that the directors of the Company 
will decide whether it is Iwst U> have more cable made and try again immediately 
after the equinootial gales are over, or wait until another summer. 

Upon tlie return of the Affamevtnou, the cable w^as wound from 
the hold, and placed in the Keyham-yard at Plymouth, in a slied 
specially built for its reception — 120 feet by 50 w’ide — and divided 
into four water-tight compartments ; so that the jierfect insulation 
of the whole length can be tested under water whenever it may be 
deemed advisable. The Niatjara has returned to America, where 
various alterations suggested by the experience of the late attempt 
have been made in her intemad fittings, that no mechanical aids or 
conveniences maybe wanting to the proper accommodation and pay- 
ing out of her portion of the coil. It is expected that she will 
return to this country in the early part of the present year, again to 
bear her part in the great undertaking, under lietter auspices, and, 
we most sincerely trust, with better results. During the winter, 
Mr. Whitehouse, the chief electrician of the Company, has been 
engaged in a variety of experiments upon the cable. 

In the past year there has been an unusual demand for submarine 
cables, no leas than five or six cables for different places and Grovem- 
ments having been completed. Nearly all of them have been made 
by Qlasso and Elliott. One was for the Swedish Oovermnent ; one 
for the Danish, to connect Denmark w ith Sweden ; one to connect 
Ceylon and Colombo on the main land ; and one to join Kurrachee 
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with Calcutta. In nearly all these cases the cejulucting wires have 
been formed in the same manner and of the same sized wires as in 
the case of the Atlantic Telemph, and all »>f them display the saino 
admirable construction as to Tightness, strength, and durability, more 
or less stnmgly according to their len^h and the depth and nature of 
tlie sea in w hich they are intended to discharge their submarine duties. 


SHIPS COPPERED BY 11 AGNETO ELKCTRICTTY. 

The inconvenience of keeping electro- magnetic machines in 
motion having prevented their taking the place of the battery, which 
requires no jiower — it occurred to Mr. Edward C. Shepard, of New 
York, that by building the magnetic apparatus of such size that 
it would require a power of one to three horses U\ keep tlie helices in 
continuous motion, a current of electricity would lie induceil of 
great quantity and power, sufficient for miiny purposes to which 
this agent has hardly yet been applied ; and that its cost would be 
only that of the power employed — no materials Uung used and con- 
sumed, as the acids and metallic plates are in the galvanic Imttery. 
Mr. Shepard has constructed such a machine, of very simple aiTange- 
ment of helices and magnets, an<i has patented the arrangement in 
the UniUnl States, as well as in tlie principal countries of Europe. 
The machine consists of a cast iron frame about five fe<^t in height, 
covering a surface upon the floor al)out four feiH by five. A hori- 
zontal shaft passes through it, and aixiund this are arranged the 
helices upon the periphery of several wheels set u^>on the axis. 
These helices, or the axis and the wheels it carries, revolve, pats 
between the jwles of steel horse- shoe magnets, which are fi.xed upon 
the outer frame, the poles {lointing toward the axis. I'he shaft or 
axis is made to revolve rapidly by a pulley conuectetl by a belt with 
the drum of the steam-engine, and by this motion the electrical 
current is generated in the lielices, and conveyed by wires along the 
axis, and thence to any point where it is desirable to use it. In 
this operation no material is consumed in the machine. There is 
nothing to wear out but the gudgeons of the shaft and the boxes in 
which they run. The acids and apparatus of the galvanic machine 
are dispensed with, and a quantity of electricity is generated greater 
and more powerful in its effects than has ever been produced by any 
other process. By means of it various useful purposes are likely to 
be served beside the ordinary applications of the galvanic ciirrent, 
as of electro-plating, telegraphing, &c., as well as for generating the 
now costly electric light. With a view to the employment of these 
new machines for the electric light, a Commission has ^en appointed 
by the Secretary of the United States Navy, to report ujKjn Mr. 
Shepard’s invention ; and the result is in favour of its great utility 
and economy. 

Another proposed application of the magneto- electric machine is 
to the coppering of vemels by the direct deposition of the metal ujmn 
their bolls; and experiments have been made in New York with 
the view of soon carrying them out in a large way. 
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anim&l killed shortly after a meal, or by a similar Buhstance arti- 
ficially prepared. But thi« theoretical knowledf^e has not, until very 
recently, been turned to practical account, to any coiiBiderable extent, 
in the treatment of thoHe numerou* and diKtresBing forms of bodily 
disoaiie and infirmity which arise from impaired iHJwers of digestion. 
Dr. Landerer of Athens was, we believe, the first person who 
employed in medical practice an Artificial Gastric Juice, which he 
prepared from the Btomach of the wolf ; but even before that, 
rennet, a Bubstance posBcaaing somewhat gimilar properties, was 
occasionally used as a medicine in cases of dyspcjisia. The syste- 
matic introduction, however, on a large scale, of a medicine capable 
of |>erforminff the functions which properly belong to the digestive 
organs, is due to Dr. Corvisart, a Parisian phygician, and the 
roflults of its use appear sufficiently remarkable to merit general 
attention. 

Food, it must be observed, as introduced into the stomach, is not 
in a condition to enter the blood and l>e converted into the organized 
tissues of the body. 1 1 requires to undergo the j^rocess of digestion 
— “that process,” says Lehmann, “by virtue of which nutriment 
18 transmittecl, in accordance with chemical and ])hy 8 ical laws, into 
the circulating svstem, for the renovation of those portions of the 
organs which have become effete the fwd l)eing thereby, in the 
words of the same distinguished chemist, “reduced to a soluble 
state, or, gencially 8 |>eaking, U) such a condition that it is capable 
of l>eing absorbed into the mass of the juices of the animal body.” 
Numerous experiments have been made, botli as to the digestibimy 
of various kinds of fowl, and as to the exact cliaracter of the process. 
Among the best known are tliose of Gosse, who hiid the i)Ower of 
inducing vomiting in his own jterson at will, and could thus recover 
for examination [joitions of ftKxl which liad l>een expo«e<i for some 
time to the action of tlie gastric juice — those of Ileaumont, who 
employed a man whose stomach was easily accessible through a 
remarkable gunshot wound — and those of Schultz, who worked upon 
dogs and cats, which he killed at various intervals after feeding. 
Very groat discrepancies exist between the results arrived at by the 
diffei'ent investigators ; nor have the experiments with artificial 
gastric fistulas b^n much more satisfactory, so far as regards the 
degrees of digestibility of different aliments. But it is established 
that the modu* 0}>frandi by which the change resulting from diges- 
tion is effected is one of those mysterious processes classed by 
chemists under the designation of catalysis, in which a substance, 
by virtue of the presence of some other body or bodies not them- 
selves affected by what is taking place, becomes converted into 
something of which the chemical composition is identical with the 
orimnal suhstanc^ but w'hich nevertheless possesses very distinct 
ana peculiar physical properties. The food, in fact, to nae a term of 
organic chemistry, is converted into an isomeric variety of what it 
originally was ; and one of the physical properties which it acquires 
by tlie change is its capability of absorption and assimilation by the 
proper secretive organs of the stomach and intestines. Until it 
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undergoes tiiin change, it can neithca- be absorbetl nor aasimilati JL, 
and i» constNiuently not only useless, hut injurious, and whoU) 
incajahle of 8up|)orting life. 

The solution of foot! of all kinds in the stomach is efFoctetl by the 
agency of gastric juice, which is, essentially, a combination of a 
substance called pepsin (litcrall}’, the cooking principle), with an 
acid — probably lactic acid, the pungent and disagreeable acid which 
imparts its peculiar flavour to sour milk. Much discussion luu 
taken place among chemists as to whether or not other acids, such 
as acetic, hydrochloric, and phosphoric, are present in the active 
natural juice ; but it ap|>ear8 certivin, at all events, that in every case, 
unless it bo one of absolute disease, lactic aedd is present in such 
quantity as to coinmunicnto to the gastric juK;e a decided a<’id 
reaction. It attacks iron filings, and <lecomfM)8es carbonate of acsla. 
It is also matter of discussion whether the lactic acid be a primary 
and original constituent of the gastric juice, or whether it is pro- 
duced in a more circuitous manner, tlie pej>«in being secreted in a 
neutral state, and then acting tis a ferment ujkon the amylaceous 
substances of the fixrHl, and so generating the acid. Thus inuclt is 
certain, that the property of so acting, by causing fenuentation, is 
inherent in the neutral Kulwtance — i.e., in pe|)«in without any lactjc 
acid in compo«ition with it — while pepsin in this neutral condition 
is destitute of digestive power. M. Boudault, of I'aris, who aloim 
has at present succeeded in ])reparing |)ep8in on a largo scale, is of 
opinion that the secretion is neutral. Tlie <|ue«tion is of consequence, 
for if it be so, the part played by the saliva in the whole machinery 
of digestion assumes additional importance, as we must then con- 
clude that one of its constituents (diastase) is employed in tha 
stomach to convert the starchy matter of the food into grai)e sugar; 
and this, in its turn, is converted by the pepsin into lactic acid, 
without the aid of which, j>epsin could not perform its appropriate 
functions. 

Whatever be the precise reaction of poj)3in, one fact is clear — it is 
the principal and indisjHJiisable element in producing the change 
involved in the operation of digestion. Itemovo the pepsin, and ^ 
the other secretions are powerless — acidulate slightly a solution which 
contains (according to vVasmann) but one sixty-thousandth part of 
pepsin, and in a few hours it will dissolve coagulated albumen, 
hence if, in cases of impaired digestive power, {)epsin can be intro- 
duced, even in very small quantities, into the stomach ah the time 
of taking food, the ojjerations of nature will be wonderfully 
facilitated. 

So long ago as 1834, it was proved by Eberle that the gastric 
juice retains its power after removal from the body ; but it is aa 
excessively nauseous fluid, and can only be obtained in any available 
quantities by the destruction of a great number of animals. It con- 
tains as much aa 97 per cent, of water, about T7^ of salts, and only 
1 *25 of pepsin ; and if, therefore, the pepsin could be obtained 
distinct from these diluting elements, a great point would l>e gained, 
and its administration rendered comparatively easy. ExperinienU 
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nia<lo by Bchwann ontabliHlied the important fact that it is only the 
glandular structure of the Ktomach which contains a digestive fluid 
fn)m which the |KjpHin may be })recipitatcd ; and this led to the pre- 
paration of j>epMin ill the manner now used by M. Houdault. A 
number of rennet hags — commonly use<i in making cheese, and 
which are the fourth stomachs of the niininanU — are turned inside 
out, very gently washed, and the mucous membrane, which contains 
the follicles whereby the juice is secrete<l, scra}»ed off. It is reduced 
to a pulp, steeped for twelve hours in cold distilled water, and 
acetate of lea<l (sugar of lead) added. This precijiitates the jiepsin ; 
and the precipitate is treated with sulphure*tted hydrogen, which 
se])aratc8 the lead as sulphuret, and leaves the pejisin in solution. 
Jt is then filtered and evaporatetl to a s^'nip, or even to a dry ^siwder, 
at a low heat ; for it happens very curiously that, if exp(>Ho<l to a 
heat of more tlmn 120“ F., it iosos all ]K>wi!r of digestion. In 
cither of thhse conditions, however, it is very liable to decomposition 
if expose<l to air, is excessively ileliquescent, and the taate and smell 
are repulsive, resembling thofw) of had broth. The syrupy solution is 
therefore mixed witli starch, and the mixture carefully dried. It 
then forms a grey jiowder, like coarse flour, and by addition of starch 
or jHipsin, as the case may require, can be brought to an uniform 
Btandard of strength ; and it is then fit for medicinal use, either by 
itself or mixed with muriate of moqihia, strychnia, salts of iron, or 
other reagents, which do not affect its digestive properties. 

Thus prepared, j>ef)ein can be taken with the greatest ease, either 
in water, or between slices of bread, or in any other simple manner ; 
and lujconling to M. IJoudault — from whose communication to the 
Imperial Academy of Mtxlicino some of tlie foregoing facts have 
been taken —and to l>r. Ihillard, who lias intro<iuced it intq London 
practioe, it is ca|Mihlo in every way of representing and replacing the 
normal gastric juice of the human iHsly. Some very curious in- 
stances are mentioiuid by Dr, Ballard, whose character and jvosition 
render him a witness above suspicion, and whose cases are recorded 
in BuflSciont numbers to preclude the jwssihility of the results being 
attributable to any accidental circumstauces. Perhafvs the most 
remarkable case is that of a lady, sixty-six years of age, who for four 
years had suffered pain which “ she had no wonis to describe,” for 
three or four hours after every meal. The natural consequences 
were, excessive prostration and complete disgust for food ; and she 
had for many weeks limittKl herself to four rusks and a little milk 
and beef-tea ^>er diem. The first day pepsin was used, she ate, with 
case and enjoyment, a mutton chop — though, on tlie day before, she 
had endur^ intense agony for no less than five hours after her 
ordinary meal. In a few days she ate pretty freely, and gradually 
improved, and at length was able to give up the pe[)8in entirely, to 
eat without pain, and walk some miles without fatigue. (Dr. 
Ballard, on Artijirial Digntion^ p. 30.) The pefwin appears from 
tliis and many other recorded cases, not only to act per se on 
the food, but to restore tlie lost activity of the secretive organs. 
The importance of such a result, and the value of the remedy, can 
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only be appreciatevi by reference tc» the actual amount of the dige»- 
tive setmjtiouH. According to Lehmann^ the juice* which How into 
the iuteistiual canal during the twenty-four hours amount to full one- 
Beventh of the whole weight of the liody. A man w’ho weighs ten 
stone, will secrete in tw enty -four hours al)out — 

Hahra, 3 lbs. 7 oz., ounUinmg about | oi. ol »oUd matter. 

Bile, 3 lt>». 7 oi. 

(la^^tric 13 lbs. 12 uz., cuntainiog about 6j: oz. of solid matter. 

Panrr(‘Ali<' juicr, 7 oz. 

JuUMitmAl juice, 7 oz. 

After reading this table, no elaborate argument is needed to prove 
that the conseijuences of serious derangement to the organs con- 
cerned in the production of so important a secretion as the gastric 
juice must Ik? terrible ; and yet no class of di.seases is go common. 
Precious ind(‘ed would bo a remedy which should enable medical 
science to co|>e successfully with any considerable proportion of uuch 
maladies. — ^>afiirdai/ Jicriiu', No. 71. 


RPOXTAN’KOT'S ('OHIU’RTION OF TKEKR. 

A filNOn.AR occurrence is Htated to have taken place at Chester- 
field, l''nite<l States. In a field ailjoining a large meadow, smoke 
Nv.'ia seen issuing liotn a dcc.iveil portion of a beautiful tree, and 
afU*rwards flames were observable, wdiicli W'ero with great difficulty 
subdued. In a short time afterwards the body of another tree in 
the same fiehl wius discovered to bo on fire, and defied every exertion 
that w’as made to save it. Tlie flames encircled the whole trunk, 
until the tree broke off about six feet up. Tlie previous condition 
of either tree is not staled very fully, nor does it apjiear exactly how 
efficient w’as the fire department which made such heroic offurta to 
save them . — Scicnfljic AjMrican. 

C'LAUIFVINc; KUOAR BY HOAP. 

This new [irocess, invented by Mr. (larcia, a .sugar-refiner, late 
of Louisiana, has been brought under the notice of the French 
Academy of Scien<x;s at I'aris, by M, Hasset. It is founded on tlie 
well-know'n property of lime which combines with fatty substances, 
whether free* or transformed inUj alkaline soaps. When the sac- 
charate of lime is brought into conta<?t with a dissolution of soap of 
fioda, the sugar is set at liberty, th*' lime combines with the acid of 
the soap, and the soda remains in dissolution in the liquid. When 
the clarification has been effected with an excess of lime, and the 
liquid has been skimmed a first time, it must be allowed t<j cool to 
below' 104 degrees Fahrenheit, and the solution of soap is then 
jKiured in, the liejuid l>eing gently stirred all the while. When the 
whole has lx*en well incorjH>nited, it is brought again to the boiling 
point, after which the temjxsrature is suddenly lowered again by the 
suppression of the steam-current, and the new scum is removed. 
The latter consists entirely of a calcareous soap, whiclg in rising to 
the surface, has carried aw’ay with it all the impurities and extra- 
neous substances containefi in the liquid, and has an excellent taste. 

M 2 
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Thin prooowi require* no new apparatUR, increaaes the beauty of the 
BUgar, yieldi more, and if consequently more economical. 


A NEW DKCOIX)RlZINO AOENT. 

T)n. J. Stknhoume, whose iniprovements in sanitary and other 
appliances are well known, has }mterite<.i a highly porous vegetaMo 
cliarcoal, capable of being einploye<l as a Decolorizing Agent. He 
^irocluces it thus ; — He forms a very intimate mixture of either hy- 
drate of lime, unalacked lime in the staU; of the finest powder, cal- 
cined magnosia, or the light sub-carbonate of magnesia of the shops, 
with certain vegetable substances, sucli as maize, wheat, and otlicr 
kinds of flour, common resin, or catophonium ]iitcli, wood Uir, as- 
phalte or bitumen coal tar, and coal tar pitcln This mixture of lime 
or magnesia and vogeUible matter is tlien hciitod to redness in close 
vosHi'ls — that is, in ordinary covered crucibles, or in cast-iron retorts — 
until the vegetable matter is entirely carbonized. The mixture, when 
ci>ld, is then digested with hydnx-hloric or sulphuric acids, according 
as lime or magnesia luta been employed, and repeatedly treated witli 
water on a filter until everything soluble lavs i>ecn removed. Tlie 
porous charcoal remaining on the filter is the decoloiizing agent. 


SOUnCK OK LIGHT. 

Mr. Robert Hunt, F.U.S., in a lecture lately delivered by him 
at the Russell Institution, “On the Physics of a Suiiheaiu,’' 
mentioned some recent experiments by Lord Broughani on the Sun- 
beam, in which, by jdacing the edge of sharp knife just within the 
limit of the light, the my was inflected from its prt'vious direction, 
and colourcvi red ; arul when another knife was placed on the opposite 
side, it was deflected, and the colour was blue. These experiments 
(HMiys Mr. Hunt) seem to confinn Sir Isaac Newton’s theory, that 
light is a fluid emitted from the sun. 


AM MONIO- IODIDES OF METALS. 

A PAFER has been read to the British A8H<Kaatioii, “On a New 
Method of forming Ainmonio- Iodides of Metals,” by the Rev. J. B. 
Reade. It is only within the last few years that the attention of 
chemists has been directed to the compounds of metivls with iodine 
and amnumia. The fifth edition of Braude’s Chnni^try, jjublisliod in 
1841, is silent on the subject. At tlie Oxford Meeting of the British 
Association, in 1847, Mr. Reade exhibited the ammonio-iodide and 
per- iodide of gold, and since that time other experiments on other 
met^da have furnished Mr. Reade with these results. 

Solution of lodiiif in Ammonin , — Perhaps the best mode of dia- 
Bolving iodine in ammonia for the purpose in question, is to place 
alx>ut fifty or sixty grains of iodine in an evaporating dish, hold it 
over the spirit-lamp till thoroughly wau-m and the vapour arises, and 
then add a few drofw of Liquor Ainmoniae, which will be immediately 
charged with a largo excess of itnline in solution. This may be 
poured into a bottle, and more iodine and ammonia added, until the 
retiuisite supply is obtained. 

Ammonio-iodide of Gold. — Gold-leaf when placed in the iodine 
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Bolution instantly turns black, (a piiq>le if the solution be iHIuUhI,) 
ami i mnie^J lately di*»jlve«, like sugar in water. If left to evaponvte 
s|>ontaneou8lv in some quantity, we obtain black four-sided prisms 
of the anunonio-per-iodide, which readily dissolve in water ; and if a 
very weak solution be exposed for some months to the direct action 
of the sun’s rays, a slight precipitate Rpj>ear«, and a drop or two of the 
clear solution furnishes a most striking micro.scoj)ic object both as 
to crvstHlline amujgement and richness of tint w'hen placed in 
j>olarize<l light. 

Amiunmo io<il(h of Silr€7 \ — Gmelin says of the ammonio-itslide of 
silver, that “ unfuHe<i io<iide of silver absorbs wdth evolution of heat 
o t) j>er cent, of ammonia, and forms a white compound, which on 
exposure to the air gives off ammonia and tunis yellow again.” The 
jthenomena are far more interesting when sllv'er leaf is added to the 
ammonia solution of iodine. The metallic silver is dissolved, . and 
when a few drops are ]'laced <»n a slip of glass, beautiful brushes of 
j)rismatic crystal.s shoot out in all directions, which may be njounte<l 
as a microscopic object in C'anada balsam aftei the excess of iodine 
is sjkontaneouHly evu{>orat<*<l. Under polaii zed light the colours of 
tlie crystals are brilliant in the extreme. 

A mino7iio- iodide of Afei'cury . — The pheimmcna in forming this 
conqKuind are varied and interesting. Mercury is added to tin' 
itxline solution, and after the a]>plication of heat and the addition of 
a little water, a few drops on a slip of glass give bundles of i>er- 
manent prismatic crystals, similar to those of silver, and acted on 
with the same energy by jwlarized light. If ammonia l>e added to 
these crystals, they are immediately covered with tufts of snowy 
whitene.sH, and by degrees they are converted into ruby-coloured 
hexagonal pristns, w hich are also |)ermanent. 

Aininonio-uKlidf of Cobalt . — Brande ol^serves that “ no precipi- 
tate is produced in solutions of cobalt either by hydriodic acid, or 
iodide of potassium, or by iodic acid, or imiate of potassa.” I find, 
however, that cobalt yields to the action of the ammonio-iothde 
solution after some hours’ digestion and a little heat and water. As 
might be expected, it exhibits very strongly the sympathetic pro- 
perties of the chloride, for when ]>laced on paper and gently heated 
it l>ecomes a brilliant green, which of course vanishes as the pajHir 
cools. 

Ammonio-iodide of Titanium . — As titanium, which resists every 
direct metliod of attack in the laboratory, yields after a i)eriod of 
digestion in the iodine solution, it is probable that other of the 
scarcer metals, which are with difficulty reduced by the ordinary 
methods, might be exhibited in the form of ammonio-iodides, and 
thus throw additional light on their respective equivalents. The 
crystals of ammonio-iodide of titanium were from a pure specimen of 
the metal obtained by Mr. Waterhouse, of Halifax, from the slag of 
the neighbouring iron-furnaces at Low Moor. 

Ammonio-iodide of Aluminium . — In forming this compound Mr, 
Reade did not, as on other occasions, use the pure metal, but 
alumina only, precipitated in the usual way. After allowing the 
alumina to dig^ for some time in the iodine solution, the whole was 
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boiled in a little water, which fli«f»olvcd the new ooTnj)Ound, and upon 
©vajK)ration and the proper nieanure of heat to volatilize the exeeae of 
iodine and ammonia, a white aeini-metallic Bubatance remained, aa 
in the case of silver. It is soluble in dilute hydrr)chloric acid, and 
yields a blue precif)itate on the addition of yellow prussiate of |>ota8h. 
Whether any use can be made of thiB proceBs towards obtaining the 
pure metal, is of course a problem for practical men. 

CHEMICAL CHAN(;EK IS IRON. 

A PAPEB has been read to tbe (’hemical Society, by Mi KsrB. F. C. 
Calvert and R. Johnson, “On tlie Chemical Changes wliiclj Fig Iron 
undergi>es during its conversion into Wrought Iron. ’’ Some pig iron 
W'as puddled by the ordinary' ]<rocc.sH. At fre<}uent intervals during 
the operation, 8amj)les were <»btaine<l, whicli were Hubsequently 
analysed. The general result arrived at was, that during the earlier 
stage of the process the per centage of carbon increased, while tliat 
of silicon unaerwent a remarkable and rapid diminution. Not until 
the production of tlie phenomenon technically known Jis “the lH)iI,” 
did the carbon sensibly decrease, while the most decided decrease 
took place just prior to and during “ the balling” or agglomeration 
of the iron by the workmen. 

ARTIFICIAL GOLD. 

Messrs. Mourier and Vallent, of Paris, have succeeded in 
forming an alloy which very closely resend )les gold. The materials 
and ])rofK)rtions used by them are— pure coj^j>er, lOU })arts 
weight) ; zinc, 17 : magnesia, 6 ; eud ammoniac, d*(i() ; (juick lime, 
1 ’SO ; tai-tiir, Ih The copper is melted in a crucible, in a suitable 
furnace ; the magnesia, sal-ammoniac, lime, and tiirtar are then 
added, separately and by degi'ees, in the form of |>owder ; the whole 
is stirred for about thirty minutes to thorxmghly mix the ingredients, 
and the zinc is then tlirown on the surface, liaving first been ground 
into very small grains ; the stirring is c<m tinned until tlie fusion is 
complete. The crucible is now' covered, and the fusion continued 
for about thirty-five minutes, when it is uncovered and skimmed 
with care, and the contents are run into a mould of moist sand or 
metal. The material which results ii»ay he cast at such a tempera- 
ture that any ornamental forms may be given to it. It is very fine- 
grained, and is also damascene, malleable, and cajiable of taking a 
very brilliant polish. When tanii.shetl by oiidaticm, its brilhancy 
caA be restored by a little acidulated water. If tin be employed 
instead of zinc, tl»e alloy will be still more brilliant. 

silver in BKA-W'ATER. 

A PAPER has been read to the Royal Society, “On the Existence of 
Silver in Sea- Water,” by Mr. F. Field, communicated by Professor 
Faraday, F.R.a 

The existence of silver in sea- water was first made known by 
MM. Malaguti, Durocheri, and Sarzeana. Tbe authors suspected 
the existence of the metal from the extensive diffusion of silver in 
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the niineral kingdom, the convemion of it« sulphide into cldoride 
Vy the pndonged auction of soluble bodies containing chlorine, and 
flbe solubility of cldorate of silver in chloride of iMxlium. Tlio 
method pursued was by passing sulphuretted hydrogen through 
large (quantities of water, and also by fusing the salts obtained by 
evaporation with litharge. 

Ah a solution of chloride of silver in chloride of sodium is 
iiifitantly decomposed by metallic copper, chloride of copper being 
fomunl, and silver jjrecipitated, it apj>eartxi to the author highly 
provable that the copper and yellow metal used in siteathing the 
huljp of vessels must after long cx{> 08 ure to sea- water contain more 
silver than they did before they were exposed to its action, by de- 
composing chloride of silver in tlieir jwkssage tlirough the sea, and 
depositing the metal on their surfaces. 

A large vessel heitig under repair, which had been cruising for 
seven years in the Pacific Ocean, the author procured a few oiinces 
of her coqiper sheathing, which was so decomposed and brittle tliat 
it could easily lie broken between the fingers. Five thousand grains 
w'ere dissolved in pure nitric acid, and the solution was diluted. A 
few drop«s of hydrochloric acid were then added, and the pr(?cipitate 
wax allowed to sul>side for tliroe days. A large (quantity of white, 
insoluble matter had collected by that time at tlie Indtom of the 
vessel, llii.s was filtered off, dried, and fused with lOO grains of 
pure litharge and suitable |>r(>{x>rtious of bitartraW of j)ota8b aiid 
carbonate of soda, the ashe.s of the filter being also added. The 
result was 2‘01 grs. of silver, or lib- 1 oz. 2 dwts. ISgrs. Troy 
per ton. This very large (quantity could hardly be supposed to 
bavc existed in the original metal, as the value of the silver would, 
under tliCHe cLrcumstauces, have been well worth the exqiense of 
extraction. 

In another case, the author tried exjieriments on two portions of 
the Haine kind of metal — one which had not lieeu immersed in sea- 
water at all, the other which hail formed j>art of a sIuji’m sheatliing 
while slie was in the l*acific for three years. The results were very 
striking. The metal unexposed to sea- water gave 0‘51 grs., or 
19 dwts. 1 4 grs. per ton, and that taken from the ship’s hull yielded 
400 grs. — equal to 7 oz. 13 dwts. and 1 gr. per ton ; that which had 
been exqxised to Uie sea having thus nearly eight times as much 
silver as the original sample. Many other Bqsxjimens were examined 
from the bottoms of shiqjs, and of pieces which are always kept on 
board in case of need, and it was invariably found that the former 
contained more silver than the latter. For instance, a piece fi*om 
the hull of the Benjamin gave ooz. 16 dwts 18g^. jier ton ; while 
that stored in the (^bin yielded 4 oz. 6 dwts. 12 grs. 200 grs. from a 
piece from the hull of the Parga gave 0 72 grs., and a piece of firesh 
metal U'50 ; while from the (Jratmaef only coppered a few months, 
610 grs. from the hull gave 0-76, and from the cabin 0.72 — a very 
slight difference indeed ; thus showing the remarkable silver- 
yielding action of the salt water. 

In order to arrive at further r^ults connected with these in- 
teresting experiments, the author has granulated some very pure 
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eopp«r, reserving some in ft glass-stoppered bottle, and he has sus- 
pended the remainder (about 10 oz.) in a wooden box, perforate*^ 
on all sides, a few feet under the surface of the Pacific Ocean. He 
purposes testing these metals, and will communicate the results fo 
the Royal Society . — Saturday Jirt iew, No. 71. 

ARTIFICIAL FORMATION OF RAPPH1UK8. 

Twenti' years since, M. Gaudin ohtaiiie<l artificial rubies bv fussig 
ammoniacal alum l>€fore tlie oxyhydrogen blowpipe, with the acVii- 
tion of a small (juantity (»f chromate of potash.* He has now truc- 
coeded in preparing ]>erfectly i8<dRted and colourless ciystali of 
alumina in the fonn of the sapphire. For this purj)oHe he intiviluces 
into a crucible, line<l with charcoal, ecjual weights of alum and 
sulphate of jsitash, lK)th fireviously calcined and reduced to a fine 
powder, and exjM)ReH the crucible for a quarter of an hour to tlie full 
neat of a forge. When the crucible is broken, the crevices of the 
lining are found to cx»ntain a mass consisting of sulphuret of potas- 
sium, through which are disseminated the crystals of alumina. The 
mass is treated with dilute aqua rryia, and the crystals left in the 
form of a fine sand, which is well washed with water. The crystals 
vary in size, according to the mass of the materials employed and 
the duration of the heat ; those obtained by M. Gaudin, 0 })eratit)g 
on a small scale, were about a millimetre in length. They are 
colourless, because in this process any metallic oxides which may be 
abided for the purpose of imitating the natural colours of the 
sapphire are reduced by the charcoal. They are extremely limpid, 
and surpass natural rubies in hardness. Tlie formation of those 
crystals depends on the solvent action of the sulphuret of f>otas8iurn ; 
and by means of this substance, as well as by the chlorides, fluorides, 
and cyanides, M. Gaudin thinks it will be possible to obtain many 
ether insoluble substances in crystals. — CovqHcs Rendus. 

BILIOON AND BORON.— NEW DIAMOND. 

Among tlie most remarkable of the recent discoveries in Inordinate 
Chemvitri/ are those of MM. Wohler and Deville, relative to Silicon 
and Boron. Each of these substances is now proved to exist in 
three very different states, analogous to the three known states of 
carbon, to which they are thus closely allied, — namely, charcoal, 
graphite, and diamond. The last of these states is of course the 
most interesting. Crystallized boron fiossesses a hardness, bright- 
ness, and refractive j)ow’er comparable to those of diamond ; it 
bums in chlorine, without residue, and with circumstances resem- 
bling those of the combustion of diamomi in oxygen ; it is not acted 
on by any of the acids, and appean< to be the least alterable of all 
tlie simple bodies. 1 have been informed tiiat its powder is already 
used in the arts, instead of diamond dust ; and it seems not impro- 
bable that, when obtained by the chemist in crystals of larger size, 
it may rival the diamond as a gem . — Address of the Presided of the 
British Association. 

* See Arcana qf Science, by the Editor of the Tcar*£ook qf Paei$, 1838, 
p. 170. 
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MAGNFSirif. 

M. St. Claire Dkvtllk. already known for his discovery of 
aluminium, has, with M. Caron, continued his researches on the 
other eai-thy meUls that are as yet but imperfectly known, of whit h 
Mafrnesiuni, tlie base of magnesia, is one. The method for extract- 
ing this metal ditiers but little from that employed for aluminium. 
2d. Deville mixes GOO grammes ounces avoirduj>ois^ of chloride 
of magnesium with 100 gnuaines (114 ounces) of fused table Wilt and 
10(t gnunmes of jture fluoride of calcium, all in jH>wder ; Ui this mix- 
ture he ailds 100 grammes of sodium in small pieces, ami casta ilic 
W'hole into a red'hot crucible, which he covers with its liil. Tlie re- 
action soon commences, a bubbling noise is heard, and when it has 
ceased the crucible is uncovered, ami the mass is slirred with an iron 
rod until the upjHjr surface of the saline bath displays globule.s of 
niagmesiuni here and there. The crucible is then allowed to crK)l, 
and just iHjfoie the mass is about Ut coagulate the globules are shovtKi 
together with a spatula, amt made to run into each other so as to 
form but one globule. 'Fhe mass is then poured on an iron shovel, 
and on breaking the scoriae the magnesium is obtained in an impure 
state. To piinfy it, it is ex)K>se<l to a rerl heat, and a current of 
hydrt)gen gas in a tube of cbarcrml, and then again melted with 
chloride of magnesium, common salt, and flucjride of calcium, after 
which ti»e metal is obtained in a state of perfect purity. The quan- 
tity alK»ve mentioned will yield about four grammes (GO grains) of 
magnesium , — UahgnanVi Metutenger, 


rUEA, A DIRECT SOURCE OF NITIIOOF.N IN VKC.ETATIOlf. 

Pbofessor Camkkon has shown to the ChenJical Sr>ciety that 
Nitrogen is as available as food for plants, when a constituent for 
Urea, as in its ammoniacal combination ; or, in other wonls, that 
urea, without being converted into ammonia, may be taken up into 
the organisms of plants, and there supply tlie necessary quantity of 
nitrogen. He described the exj)eriment8 which led him to this con- 
clusion, which were very elaborate, and were ma<le on barley plarits 
in confined spaces Bupplie<l with air freed from ammonia. The fol- 
lowing conclusions were deducible from the results of his expe- 
riments, vir. ; — 1. That tlie perfect development of barley can take 
place, under certain conditions, in soil and air destitute of ammonia 
and its compounds. 2. That urea in solution is capable of being 
taken unciiangetl into the organisms of plants. 3. That urea need 
not be converted into ammonia before its nitrogen becomes available 
for the puri)OiM?8 of vegetation. 4. That the fertilizing elfects of 
urea are little if at all inferior to the salts of ammonia. 5. That 
tliere exists no necessity for allowing drainings or other fertilizing 
Bulietances containing urea to ferment ; but t^t, on the contrary, 
greater benefits must be derived from their application in the recent 
or unfermented condition. 


THE POTATO. 

A PAPER has been read to the Chemical Society, On the Chemical 
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Properties of the Potato, and its Uses as a (General Article of Com- 
merce if pro|>erly manijnilated/’ by Mr. J. W. Itogers. The object 
of the paper was to show that the matter of the |>otato was in reality 
equal in nutritive value to the dry matter of wheat, whilst the 
quantum of food produotnl from a g^iven quantity of land was nearly 
K)ur times that produced from wheat. He exhibite<l some interesting 
specimens of the prtKluction of the pobito in meal, flour, Ac., and 


gave the following results of analysis 

Starch. 

Gluten. 

Oil. 


Ih. 

n>. 

11>. 

Comnononts of tljo ]»otn<o pf r cwt. 
l)itto of whrat 

81-077 

1VH18 

l-bU 

7H199 

i7-5:w 

4-2«5 

And gave the following important fact 

as to 

the (luantum of 

from an acre of land : — 

HI arch. 

Gluten, 

Oil. 


]h. 

Ih. 

11). 

Drj matter of potato 

aiZ7 


45 

X)ry matter of wheal 
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NITRATES OF PLANTS. 

Professor W. K. Sullivan has read to the British Association 
a paper “ On a Process for the Determination of tl»e Nitrates of 
Plants.” He p(»intod out the great im[>ortance of finding a pn>ces« 
for the pury) 08 e, becautk) in determining the amount of nitrogen in 
plants by the usual processes, a part of the nitrogen of the nitric 
acid is included in the ro.sult, and con8e<iuently the true amount of 
assimilative azotic ])rincipleH c:umot bo deduced from ultimate 
analysis, if nitrates be present. The chief feature of the procesa 
is the use of sulphovinate of silver to precipitate the vegetable acids ; 
tlie silver salts of which ai-e insoluble in absolute alcohol, while the 
nitrate of silver is soluble. Ho also pointe<l out a method of sepa- 
rating lactic and acetic acids from one anotlier when present. 

COPPER IN PLANTS. 

A PAPER has been read to the British Association “ On the 
Presence of Copper in the Tissues of Plants and Animals,” by Dr. 
Odling and Dr. Dupr<S. The authors had maiie more than 100 
examinations by a great variety of processes, and had recognised 
the presence of copper in nearly every instance. In several spe- 
cimens of wheat grain and human viscera the copper had been 
estimated. From 100 grains of wheat-ash tlie authors had obtained 
251 -thousandths of a grain, and frtun a sheep’s liver rather more 
than one-half a grain of oxide of copper. The process was to pre- 
cipitate the copper electrolytically on a platinum wire, to dissolve in 
nitric acid, and to ignite the residue of the evaporated solution. 


THAMES WATER AND SEWAGE. 

A PAPER has been read to tlie British Association ‘*On the Con- 
dition of the Thames Water, as affected by London Sewage,” by Dr. 
Barnes and Dr. Odling. They said it was now established that the 
pouring in of the contents of the drains did not affect the water as 
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seriouKiy aa hjul been thought. The organic matter of the Tlmruea 
was chi^y in a state of vitality, anti therefore tliOTe was not b<* jiuk h 
putrefaction as was generally supposed ; at high water there was the 
greatest, and at the ebb tide the least amount of organic matter. 


SIWAOE IN AGRICULTUKE. 

Mr, DroALi) Campbell has presented to the Chemical Society 
a Iveport “On the Application of Sewage to Agriculture.” Manure 
had l>een prepared from sewage by simple filtration, hut >\itb an 
extremely imperfect removal f>f fertilizing matters ; also, by che- 
mical precipitation, more especially by means of lime, as at LeiccHler. 
Sewage de]>en(0 almost entirely upon human excreta for its manurial 
viable. Now, while the total amount of dried excreta, per head, per 
diem, is only two ounces, the average supply of water, pt^r head, }>cr 
diem, amouuts in London to thirty gallons, and that exclusive of 
rainfall. Tl»e j)roblem consc'tjiiently is, how to extract profitiibly the 
two ounces of solid from tlu; thirty or fifty gallons of liquid. This 
problem is os yet unsolved, for the lime procesH fails U> remove any 
large proportion of the nitrogenous constituents of sewagf, and tlu' 
resultant manure is not sufficiently valuable to repay the cost of 
carriage tf> any di.stance. The results of the employment of sewage 
water for irrigation arc altogether more satisfactory than those in 
which a solid sewage manure has been used. 


A NKW MANURE. 

A NEW kind of Manure has been invented by M. Bichbs, a gen- 
tleman of some note in the agricultural world. Jt is a chemical 
composition, the nature of which is still kept secret by the inventor; 
but its mode of application is rather curious, the grain intended to 
be sown being mechanically coated with the compound previously to 
its l>eing consigned to the earth. The rich principle being thus in 
immediate contact with the setxl to he deveh)ped, the soil needs nt) 
other kind of manure. Four pounds of the compound are sufficient 
for an acre of land. According to M, BichH’ experiments, the ap- 
plication of his manure would raise the present yield of France from 
8-2,(M>0,(l(K) of hectolitres of wheat to 410,000,000. Dr. Stockhard, 
Profea‘«ir at the Aca<lcmy in Tharand, in Saxony, has lately pro- 
nounced in favour of this system. 


A NEW POISON. 

M. DE Luc.\ has communicated to the French Academy of 
Sciences the discovery of the jtoisonous principle of the Cyclamen 
£uroparuiii , or common sowbread. This tuberculous plant has long 
been used in ine<licine as a violent purgative, and externally as a 
resolvent and a remedy for the earache ; but it was not known that 
it contained a powerful j)oison, }>roduciDg effects not unlike those of 
the curara, which the Indians of the Rio Negro use to poison their 
arrows with, M. de Luca obtains it by digesting the root for forty- 
five days in alcohol, then pounding the root, digesting it again in n 
fresh quantity of alcohol, and rejieating this process until the pulp 
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had U>«t iU acrid taftc. All the tinctures thus obtained are then 
left to fpontaneouH cva|r>oraLion in a cellar. At the end of about 
forty days a whitish substance is deposited, which, after l>eing re- 
jHjatodly wa«he<l in Iwiling alcohol, is left to dry in the dark. The 
cyclainine, or vegetable base of the cyclamen, thus produced, is 
white, oparjue, an<l brittle, and emits no particular smell ; it absorbs 
the humidity of the air, becomes transparent and gelatinous in 
water, and assumes a dark colour when ex|K>sed to the action of 
light. It is a curious fact that, while pigs can eat any quantity of 
the root with impunity, not only the active principle itself, but even 
the natural juice of the root, acts as a poison on small fish, if 
mixed with the water in which they are in the proportion of 
1 to 3000. Four grammes of the juice injected into the trachea of 
the rabbit caused it to die in oonvulKions in the course of ten 
minutes. Bromine appears to l>e an antidote to this poison, or at 
least to mitigate its effects considerably ; it has the same neutralizing 
power over the curara fKjison. 


ARSENIC IN PAPER- HANGINGS. 

Dr. Alfred Swaine Taylor, in his evidence before the Select 
Committee of the House of Jjords, on the “ Sale of Poisons Bill,” 
after pointing out that arsenic was much used in sevend manu- 
factures, such as in the manuhveture of glass, especially opal glass, of 
shot, in the steeping of grain, and in killing the fly in slieep, states 
that the largest quantity of arsenic used in this country is used in 
the manufacture of paper for covering walls. He considered it very 
injuri»)U8 both to those living in houses j>apcred with this article, 
as well as to those employed in the manufacture. An instance was 
published in a medic^ work of some cases of illness occurring to 
jHirsons living in a room pa]>ered with this }>a}>er, and the effects 
were described as those arising from aiaonic. The colour, says Dr. 
Taylor, is put on very loosely indeed ; it contains nearly 50 per cent, 
of the poison. In addition to the above, Dr. Taylor handed in to tlie 
Committee an enveloj>e, the green tint on the inside of which he 
examined, and found to be fonned of arsenite of copper. There is 
also an orange yellow which contains arsenic. 


COLOURED CONFECTIONARY. 

Dr. McNamara has drawn the attention of the Chemical Section 
of the British Association to the large quantity of highly poisonous 
<x)louring matters employed in the manufacture of Confectionary. 
He referred to cases of deaths reBulting from this practice. He 
alluded.,to the manner in which these substances are coloured by 
vegetable colouring materials of a harmleas nature, aud suggested 
that a list of such colours should be compile<l by parties competent 
to the task, from which alone confectioners should be permitted to 
select their colours. He gave a sketch of such a list, and exhibited 
some beautifully coloured confectionary, in which such colouring 
matter had been detected. These confections he had had for some time 
dn his possession, and their colours did not appear to have faded. 
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lu conclusion, be cautioned the public against buying any con- 
fectionarj" in which green or blue colours exist, as such colours are 
pmluibly produced by poisonous agencies, 

n>e I^resident said that, in his opinion, the subject of the foregoing 
paper was a most important one, and that suggestions such as tliese, 
as to the employment of innocent colours, were far more valuable 
than positive prohibitions against tlm use of jwisonoua colouring 
matters, as more likely to promote tlio object in view — the protection 
of the public health. 

INFLUENCE OF AZOTE ON VEGETATION. 

It has hitherto been questionable, whether phosphate of lime, as 
manure, suffices alone to jiroinote vegetation, or requires the con- 
current aid of another principle, which M. lioussingault has en- 
deavoured to solve by the following ex{>eriments recently commu- 
nicateil to the French Academy of Sciences, On the 5th of’ July, 
he put six seeds of the Helianthus argojthyllus (a kind of sunflower) 
into as many flower-pots, two of which only contained a mixture of 
j>owdcred brick and quartzose sand ; in the two others this mixture 
was enriched with phosphate of lime, vegetable ashes, and nitrate of 
potash : and in the last, an e(jual quantity of hi- carbonate of potash 
replaced the nitrate. 

In the first of these experiments, both the seeds pmdoced very small and 
sickly plants, abont four inches in height, with a stalk not exceedin>f jlftths of an 
inch in diameter ; they each bore a yellow flower a tenth of an inch in diameter. 
These plants, produced t>y the sole action of the ingredients of the seed itself, 
and the water which it received, without any aid either from mould or manure, 
M. Boussinjfaull calls nian/e* Umiten, as being the lowest result that can he ob- 
tained fn>ni a seed. Tnc plants, on being dried and analysed, were found to have 
absorlied an almost intinitesimal quantity of azote from the air, and about one 
iind a-half grain of carlion from the carlHinic acid of the water and the atmo- 
sphere. in the second exi>eriment, the plants attained an altitude of a)>out 
2W inches, with a diameter of four-tenths of an inch, and flowers three and a-half 
inches in diameter ; they have atisorbed 163 grains of carbon and 28 grains of 
nzfite, the latter being furnished hy the nitrate. In the third experiment, the 
plants l>eing deprived of the azote of the nitrate, differed but little from those of 
the first experiment, thus showing that azote is an indispensable ingredient of 
manure, without which neither phosphate of lime nor any other alkaline salt can 
produce any useful effect. All manures d<», in fact, contain this element in con- 
junction with the others, and it is to this circumstance they owe their energy. 

From another series of experimenta, M. Boussingault arrived at 
the conclusion that the atmosphere alone cannot furnish plants with 
azote sufficient for vigorous vegetation, 

ATMOSPHF.BIC OZONE. 

Professor Rogers, United States, has communicated to the 
Chemical Society the results of some experiments on Atmospheric 
Ozone. He showed that the discoloration of Scbbnbein’s test-paper 
was not perceptibly due totlie terebintbinate emanations from plants, 
or to the oxygen evolved from plants, or to the direct action of sun- 
light, or to the presence of nitric acid in the atmosphere ; and re- 
commended that ozone observations should be made by exposing a 
definite surface of paper to the action of a definite quantity of air, 



100 


TEAK-HOOK OF PACTS. 


for a definite period of time, wliich ebould not exceed five or ten 
minutes. — (See “ Researches on Oxonc, ” Year-Book of Facts, 1857, 
pp. 192—194.) 


ILLUimfATIirG PEAT GAS. 

Mil. R. L. Johnson, in a paj>er read by him to the British Asso- 
ciation, has stated that it is now iieariy half a century since a Par- 
liamentary Oommittoe, Rf>pointed })y Ooveminent to report on Irish 
i^eat, named the town of Sli|.;o and the Hill of Howth as the ex- 
treme points of a straight line, aixl (lalwav and Wicklow Head aw the 
cxtnmie points of another straight line, Letwt*en whirl) two straight 
lines lay the six-sevenths of all the peat in Ireland, the rernjiining' 
one-seventh l>eing distributod throughout localities on either side of 
these lines. Having named the different localities wliere peat is 
distributod, the total number of which in acres ajipcars to l>e three 
millions, Mr. JoljiiHon entered into a detailed description of the mode 
hy which he obtained Illuminating this from common Feat or Turf, 
wliich he jirodiiced hy the double decomposition of the constituents 
of the peat. Ho stated that works for the pro<luction of the gas 
have been recently erected, and are in actual f>peration in two places 
in Ireland. The gas ])roduced was good, and its coat, as stated to 
liim by a gentleman who was using it, less than two shillings the 
thousand cubic feet. He stated that from one single pouml weight 
of common f)eat an hour’s light may be produced, an«l that its cost 
l>oingso very small, it should ultimately be extensively used through- 
out Ireland, and in iu production there was one-third of charcoal. 

GAB FUOM WOOD. 

It is but rec^ently tliat successful exjicriments have been made in 
the manufacture of illuminating (ias from Wood. A paUuit w as first 
applied for in America, in 1853, by a (remian chemist, the assignee of 
tlie discoverer, Emil Briesach. I nder this j>atent different gas works 
have l)een erected in that country, and with siitisfactory results. 
Where wood is cheap, it is believed this gaseous priKiuct will be 
cheap. The residuum consists of charcoal and tar, and creosote and 
pyroligneous acid may also be obtained. Different kinds of wood 
may be used for this purpose — pine, spruce, oak, beech, &c., if it bo 
peHoctly dry ; and if the wood is as cheap as in many districts in 
tliis country, the cost must l>e very much loss— indeed, but a small 
fraction of the cost of coal gas at its ordinary rates. The following 
statement of the pnxluct of gas from wood, fn»m a reliable source, 
throws some interesting light un the subject : — “ One cord of ordinary 
pine wood of 128 cubic feet produces gas-light equal to 800 lbs. of 
spermaceti candles ; one corxl of oak or maple, of good quality, will 
yield gas-light equal to 900 lbs, of spennaceti candles.” This esti- 
mate is upon wo^ used without a careful drying ; when this, how- 
ever, is thoroughly attended to, a cord of pine w ood has produced 
a light e<}uai to 1300 lbs. of spermaceti candles. 
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distillation of boghead coal. 

A PAPEU hKfl been read to the Royal Society, ‘ ‘ On iome of the 
IVodnctK of the Destructive Distillation of liogheatl Coal,” by Mr. 
C. G. WillianiH. The action of heat on organic BubstanceK has 
l>een studied in two great branches ; in the one, tlie relation of the 
pnxlucts to the original matters is seen, and we are enabled to draw 
thwiretical deductions in most crises, of great simplicity ; in the 
other, the relation is not capable of i>i*ing traced ; anti it would 
apjHjar, therefore, at a first glance, that the study of bo<lie« pro<iuced 
in tliis manner would W less conducive to the atlvanccment of theo- 
retical science. But, so far from this holding g(w>d, it is not too 
much to assert that organic chemistry has l>©en more enriched by 
products of the second kind tijan by thi>«e of the first. The meta- 
inorf)hoHiH of naphthaline, to which the law of substitution owes so 
much for its development ; the study of amaline, which has so 
greatly increased our knowledge of the theory of basic conibinaf.ons ; 
the history of the phenyl resin, and its numerous homologies, are, 
immense as their influence on the prt>greHs of chemistrA' has l>«*en, 
only a few instances of what may be anticipated from the study of 
]>nKlucts of dtistructive distillation. Heat is |Kirhaps the only 
chemical agent to wliich we can assign no s[>ecial function ; at one 
time it acts as a jwwerful incentive to oxidation — at another to re- 
duction. It is generally recognised as the most fiotent of disruptive 
forces, 3 ’et w'e sometimes find it causing the coalescence and re<iu- 
plication of atoms. Therefore it is evident that allowing heat to 
]K)8se8S these vaiious and apparently antagonistic (jualities, there are 
few organic bodies capable of wdibstaiuling high temperatures, 
whose presence among products of destructive distillation can be 
looked upon as impossible. The progress of chemical science has, 
moreover, shown in repeated instances that the substances at one 
time regarded as the rarest and most difficult to be obtained, become 
in a short time those w ith which we are most familiar. 

The investigation in this ]mper may l>e considereil a case in 
]K)int, for its object is to prove tlu* existence, in grf^at quantities, of 
a commercial product hitherto only procurable by proccssses founded 
on purely theoretical considerations, and re<]uiring considerable care 
in their prosecution. The sulistance, the distillate frt)ni which con- 
tains the hydrocarbons forming the subject of this communication, 
is the Boghead Ck>al, worked on a large scale at Bathgate, near 
Edinburgh. The autlior does not enter on the much disputed and 
litigated question respecting the nature of this mineral, his object 
being solely to study the chemical relations of the bodies produced 
by its decoraf)Osition under the influence of beat. 

The ordinary Boghead naphtha appears in commerce in the form of 
a nearly colourless fluid, of characteristic 04iaur, quite different from 
that obtained from ordinary coal. The B^)ecific gravity is only 0 '750 at 
15°, and is, therefore, greatly lower than that from the latter source, 
for even when thoroughly purified benaol has a density of 0*850. 
Notwithstanding its density, the boiling point is high, the lowest 
fraction that the author could obtain being between 143° and 148°. 
That the fluid Was a mixture of many bodies of very different Ixjiling 
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point*, wa« shown by the fact that the mercury in the thermometer 
steadily rose to the highest range it was safe to allow. 

Having ma<le no loss than one thousand distillations for the pur- 
pose of obtaining the crude hydro carbons of nearly constant l>oiling 
point, Mr. Williams proceedo<l to ascertain whether the fluids con- 
sist-ed of more than one substance, and he soon discovered that there 
were two series of bodies present. Tlie fluids obtaine<l are perfectly 
colourless, of a pleasant odour — resembling May-blospoms — very 
volatile, even at low temperatures, and having a density of above 
0*725. If pieces of soditnn are rapidly cut from a mass, so as to 
have only a very thin layer of soda, and are then thrown into the 
perfectly dry hydro-carbon, the coating of oxide is dissolved, the 
metal appearing of the lustre of silver, and may probably be thus 
kept for any length of time. After a detail of exj)eriment8, the 
author submits that they prove lhat the distillate from the Boghead 
coal contains, in addition to several other substances, a series of 
liydro-curbons, having the per centage coinjKjsition density in the 
fluid and gaseous states, and also the lx)iHng point of the alcohol 
radicals. It is to be regretted that in investigating these Ixxlies we 
are unable to avail ourselves of active affinities of a kind which would 
yield easily procured and definite compounds, the study of which 
would remove all doubt as to identity. It is also peculiarly unfor- 
tunate tliat the boiling jK>int of simple and compound radicals, as at 
present determined, show no fixed laws ; in fact, if we examine the 
only data in our possosaion on the subject, we find no less than nine 
different values. 


MANUFACTURE OF ACIDS. 

Mr. Jones, of Manchester, has introduce<l certain improvements 
in the manufacture of Muriatic and other Acids. In case of muriatic 
acid, the framework of the tower or cell is lined with aluminium or 
other conductor of electricity ; next to tlio aluminium is a coat or 
lining of gutta j^ercha or other non-conductor ; the outer is the ordi- 
nary slate or flag frame. Through the tower or towers is a aiiaft of 
aluminium suspended on branches in the frame, and leaving a apace 
below ; to the shaft are scintillations of aluminium, and this shaft 
communicates with a galvanic battery on the outside. Muriatic acid 
being volatile, it is suspended in water ; to accomplish this, on the 
summit of the tower is water in a basin, and surrounded by a 
freezing mixture (original), when the muriatic gas acid is introduced 
through the Inittom entrance, its sj>ecific gravity and pressure caus- 
ing it, on a sufficient quantity of the gas l>eing introduced, and the 
frozen water descending, to absorb the heat and condense the 
muriatic acid, which is quickly suspended by the water in its descent. 
Contemporary is a current of galvanism, which aids the condensing 
of the acid gas, but prevents the decomposition of the water in which 
it has to be suspended, which is thus imperfect and of little strength, 
as by the present method the gas has to traverse several towers, and 
then go up and down. In another case, as the extent or height of 
passage is essential, the course is increased by one-third with tubes 
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of aluminium turning round the shaft, and the electric power is 
increa«e<l. The greater the |K>werof electricity, the purer the acid. 

application of ANvKSTHETICH. 

. M. IIecrtelocp has road to the French Academy of Sciences, a 
paper On the Application of Auresthetics.” When other or chloro- 
form is administered by means of a sponge held at a short distance 
from the nostrils there is no ascertaining the quantity inhaleil, since 
tile breath of the ))atient or the slightest draught may cause the 
va|K)ur to deviate. Moreover, in spreading and mixing with the 
ambient air, it may cause convulsive coughs and other incon- 
veniences ; and sometimeK, after long and fruitless efforts to produce 
Htu|>efaction, this effect is suddenly obtained to an alarming degree, 
ending, {yerhaps, in death. All this, M. Heurteloup observes, is 
owing to the impossibility, under the present system, of regulating 
tlie application of the anaesthetic ; to remedy which inct»nveniei)ce, he 
proposes an apparatus of his own invention, consisting of a glass 
tube, having each of its orifices closed with cork, into which another 
tube of a smaller diameter is inserted. One of the latter com mu. 
nicates by means of a flexible tube with a reservoir containing 
chloroform, which is blown into the larger tube by a small pair of 
bellows, Tlie chloroform passes thence into the tube at the opposite 
extremity, which ends in a point, having the smallest possible aper- 
ture for the escape of the vapour. It is through this aperture the 
patient inhales the anaesthetic, which issues in a conical form, 
expanding as it rises, and mixing witli the air ; so that as the appa- 
ratus is brought nearer to or removed from the n(>8tril8 of the patient, 
the power of the anaesthetic is increased or diminished at will, and 
the ojyerator may stop or resume its emission by stopping or renewing 
ttie action of the bellows. 


AHELTNE, A NEW ANiESTHETIC AGENT. 

Dr. Snow has read to the Medical Society, some researches into 
the anaesthetic, or sensation-destroying power of a substance which 
he has ascertained to possess projyerties similar to those of chloroform, 
and for which, he said, that it might be substituted with advantage 
iu '^surgical operations. The substance in question is Amelyiie, a 
highly volatile fluid, prepared chemically from fusil oil. Dr. Snow 
stated that he had performed a number of experiments with it upon 
animals, and that he had also administered its vapour in above 20 
Operations in London hospitals with the most satisfactory results. 
The insensibility to pain was perfect, and in none of the cases was 
its use followed by sickness, sometimes a very disagreeable conse- 
quence of the administration of chloroform. ITie aneestbetic eflects 
of amelyne are more transient than those of chloroform, which may, 
under certain circumstances, be an objection to it. It is not likely 
that amelyne will supersede chloroform ; but there is reason to 
expect that iu a considerable number of cases it will be found to be 
a preferable anesthetic. 

In the Dublin Medical Preu wo read — ^Amylene,’ aa an 
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aneesthetic, still maintains its ; it has been tried in midwifery. 

Thoujifb it does not seem to act so much on the muscular system as 
chlorofonn, it lessens some of the |wtin. The sleep of amyleno is 
very peculiar : it f)Ut8 one in mind of the sleep in the lines of Cole- 
ridge ; it is it, in fact, to the letter — 

* I moved, and could not feel my limb; 

I was so Ifwt in life, 

1 thought that I imii died in sleep.’ 

Tlic patient, on the other hand, under chloroform, does not think at 
all. Tiie sense of touch, or common sensation, seems first ohtunded 
or blunted by amylene, ivs the jmtient Heems licar and sec wdiat is 
going on. Tlie pulst*, too, i.s excited. On the other hand, under 
chloroform, the sense of annihilation, or agony of falling into 
notliingness, points more to the sens<»riuin or grey matter of the brain.’^ 


AN.llfiTHKTlCb DKHTUOYING INSECTS. 

Maebhal Vaillant hits communicated to the Freneli Academy 
of Sciences, a pa}K3r by M. Doyore, oii tlie curious and imj>ortant 
fact that Aiia^sthotics — as ether, chloroform, &c. — have the j>ower of 
destroying all kinds of insects injurious to the preservation of com. 
Experiments on a large scale were made at Algiers by order of the 
Minister of ^^'ar ; and M. Doycre states ^is the result, that two 
grammes of chloroform per metrical quintal of wheat are sufficient 
to destroy every insect in the silos (com pits lieraieticaily closed, 
common both in Algeria and Italy) in the course of four or five days. 
Five grammes of sulphuret of carbon will efl'ect the same in twenty- 
four hours. Not only the insects, but even the larvie inside the 
grains are completely extir|>ated ; and tlu; corn, after being shovelled 
four or five times in the oj>en air, does not retain a trace of the 
operation. C’atUe wdll eat the barley thus treated oven while still 
infecte<l with the odour, and without any injurious efiect. 


A NEW MODE OF PRESERVING CORPSES. 

MM. Noualhier and PRivosT, of Paris, have patented the fol- 
lowing mode of Preserving Corpses. They first stop ^1 the apertures, 
such as the mouth, nostrils, &c., with modellers’ wax, then place the 
corpse in a suitable attitude, and spread over the skin a layer of 
metallic salt, by prefemnee pulverized nitrate of silver, which is very 
easily applied. This salt penetrates into the j»oreB of the skin, and 
when a sufficient quantity of it has been applied, to the body by 
means of a brush, the body is put into a vesaeJ of sulphate of copper, 
and a galvanic current l)eing established, the whole surface becomes 
covered with a deposit of copper, thus producing a metallic mummy. 


ON BOSOUC ACID. 

Since the discovery of this body by Kunge, no mention has been 
made of its re-occurrence, and even its existence has been called in 
question. Dr. Hugh Miller met with it accidentally, as a result of 
the slow action of caustic lime upon the crude carbolic acid of coal 
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t*r. After long exposure to Hi© air, the mass assumed a red colour ; 
and wiien acte<i upon by water, yielded a deep- red solution of crude 
rosolak* of lime. Fnun this salt Rosolic Acid was obtained and puri- 
fied. Its empirical formula was found to be It is a very 

feeble acid, uniting only with caustic alkalies and eartlis. The 
solutions of these salts arc of a most magnificent crimson colour, 
but arc very unstable. The carlKinic acid of the air liberates the 
rosolic acid, which is eventually destroyed by continued exj>osure to 
air and light. 


RPIRnS FROM BEETROOT AND MANGEL-WURZEL. 

Experimentr have been made at a new distillery in Lincoln, in 
producing Spirits from Beetroot and Mangel-wurzel. It is estimated 
that a ton of bet^troot will yield from 18 to 20 gallotis of spirits, and 
a ton of mangel-wurzel alK)ut 16 gallons. Tlie residue of the Toots 
after distillation will be sold as food for cattle ; and if the calculations 
of scientific men as to its walu© for such a pur]>oHo be verihed by 
experience, the farmer will derive a double advantage from this new 
mode of j»roducing spirits. Ac*cording to the analysis made by Dr. 
Lethehy and Professor Mitchell, and publisheil by the Central 
Farmers’ Club, the nutritive proj)crties of mangel-wurzel and l>eet- 
root are increased instead of being diminished by the process of 
distillation. It is true that the sjiccharine and starchy elements are 
abstracted, but the other solid constituents are nearly doubled in 
conseciueiice of the saturation of the root during the macerating 
proccjss in a liipiid which is rich in various organic matters. ‘‘The 
residue,” says Professor Mitchell, “contains less of the non-nitro- 
genized or least useful elements in nutrition, for it just contains half 
the amount present in the fresh root ; whilst of nitrogenized, or flesh- 
forming nutriment, the amount of the residue is in round numbers 
to that in the root as one and a half to one ; or, in other words, 
661b. of the residue have the same nutritive value as 100 lb. of the 
fresh root, as far as the formation of flesh is concerned. ” The pro- 
jwrtion of residue after distillation is one-half ; so that, theoretic^ly, 
two tons of root would make about 32 gallons of spirits, and leave 
one ton of pulp, wdiich would Im equal, in respect of its nutritive 
properties, to one ton and a half of the original root, thus reducing 
the cost of the raw material of that quantity of spirits to the price 
of half a ton of roots . — Lincoln Times. 

NEW SUOAB-REFINING PKOCFAJS. 

Dr. Daubeny has described to the British Association a new 
method of Refining Sugar, conducted at Plymouth by Mr. Oxland^ 
and known by his name. It consists in the adoption of the super- 
phosphate of alumina in conjunction with animal charcoal as a sub- 
stitute for the albumen usually employed for that purpose. In 
both cases the object is to separate and carry down the various 
impurities which colour and adulterate the pure saccharine principle 
present in the 83 rrup expressed from the cane or other vegetable 
which supplies it. As, however, bullocks’ blood is the material 
N 2 
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usually procured for the purpose of gupjdying the albumen, a portion 
of tincoftgulated animal matter, together with certain salts, is left in 
the juice in the ordinary process of refining, which imjmirs its purity 
and promotes its fermentation — thus occasioning a certain loss of 
saccliarine matter to result. Nothing of the kind liappens when 
the suj)erj>hoHphate is substituted, and so much more })erfect a 
purification of the feculent matters, under such circumstances, takes 
place, that s(ivoral varieties of native sugar, which, from being very 
higlily charged with feculent matters, are rejected in the ordinary 
process of refining, are readily purified by this method. The 
employment of Bupeq»lio8phate of alumina also gets rid of so much 
larger a jiroportion of the impurities present in the sugar, that much 
loss animal charcoal is subsequently required for effecting its com- 
plete defsecation than when bullocks’ blood lias been resorted to. 
The quantity of BU|>erp}io8phate necessary fiir effecting the object is, 
for ordinary sugars, not less than twelve ounces to tlie ton ; whereas, 
for the same (|uantity, as much as from one to four gallons of 
bullocks* blood is found to be required. Dr. Daubeny suggested 
that this rc* agent might be advantageously resorted to not only in 
the purification of sugar, but also in other processes of the laboratory, 
wlien the removal of foreign matters, intimately mixed with tho 
solution of a definite component, becomes a necessary preliminary 
in its further examination. 


ON RHUBARB. 

A PAPER has been read to the Chemical Society, by Messrs. 
Warren De la Hue and Hugo Muller, “On some Constituents of 
Rhubarb.” The authors showed tliat the deposit which generally 
takes place in freshly- made tincture of rhubarb consists principally 
of apo-retin, but also contains erythro-retin, phoeo-retin, and chryso- 
phone. Benzol was strongly recommended as a solvent for extnict- 
ing chrysoplione from the residue of the process for making tincture 
of rhubarb, or from the deposit which takes place in the tincture, or 
from the crushed root itself after maceration with water. The 
authors succeeded in separating from crude chrysophone an entirely 
new body, “emodin,” crystallizing in fine mono-clinic pnsms of a 
deep oran^ colour. When apo-retin was acted upon by nitric acid, 
there resulted a nitro-acid closely resembling, if not identical with, 
chrysomraic acid, a product hitherto obtained only from aloes. A 
paper was furnished by Professor Pettenkofer, of Munich, “On the 
Volumetric Determination of Carbonic Acid in the Air.” A bottle, 
holding about six pints, and having its exact capacity noted, is filled 
by means of bellows, with the lur to be examined. A definite mea- 
sure of lime water, of known strength, is then introduced to absorb 
the carbonic acid, and the amount of lime water in excess finally 
detennined by a standard solution of oxalic acid. The method is 
calculated to give very rapid and apparently exact results, due cor- 
rections being, of course, made for variations of pressure and tempera- 
ture. 
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HAY TEA. 

M. Isidore Pierre has reiwl to the French Academy of Sciences, 
a paper on the chemical ingredients of what agronomists call the “ De 
Foin, or Hay Tea/’ being an infusion of hay, which is administered 
U) calves in order to make thorn gradually paiw fnnn milk to solid 
f{x>d. To analyse this liquid, M. Pierre made an infusion of 164 
of good hay in distilled water, keeping it for a 8|>ace of six hours at 
a temperature of about 90 deg. centignule (194 deg. Fahr.), then 
drawing off the water, and renewing the infusion on the residue. 
On evaporating the li(juids, he obtained 1310 grammes (nearly 31b.) 
of a dry extract entirely soluble in water, being 15 94 per cent, of 
the weight of hay emfdoyed. d'iie latter retaineil its natural cf>lour 
after the operation, arxl on being dried emitted very nearly the sriino 
sweet smell it had before, and might have passed for common hay of 
good quality. It was found to have lost 28 centigi'araines (43 gniins) 
of azote, out of 146 which it had contained before. In a second 
operation, in w'hich the infusion was continued for twelve hours at a 
temperature of about 25 deg. centigrade (72 ‘50 deg. Fahr.), the 
quantity of dry extract obtained wjis IC’57 f>er cent., and the hay 
lost 20 per cent, of its azote. The extract, on l>eing analysed, was 
found to contain 2 per cent, of silex, 4 <>I phosphoric acid, I 4 of lime, 
14 of soda, 14 of potash, and one-fifth j>er cent, of magnesia. M. 
Pierre hence concludes that hay tea is an cxctdlent beverage for 
cattle ; that hay may lose one-third of its nutritive qualities by 
infusion ; and that consequently, when hay has been exj>o8ed to con- 
tinual rains, the effect must l>e to deprive it of a considerable 
quantity of nutritive matter. 

ECONOMY OF FOOD. 

A TAPER has been read to the Society of Arts On the Economy 
of Food,” by Dr. Letheby, Officer of Health for the City of London, 
nie investigations of chemists and physiologists during the last 
twenty years have determined that the various alimentary substances 
made use of by man and animals contain at least four classes of ctm- 
Btituents, each of which fKjrfonns its owm assigned function in the 
living animal economy, if human milk be regarded as the type of 
what food should be, it is found that an almost universal instinct 
leads men and animals, if they partake of any aliment deficient in 
any of the necessary constituents, to associate others with it which 
may supply the want. Many familiar instances of this were ad- 
duced. Interesting particulars were then given of many of th® 
dietaries now in use in the prisons and workhouses of the kingdom, 
as well as of the military and naval rations, which tended to show 
that the proportions maintained were very various. It is, therefore, 
of the utmost consequence that some fixed principles should be 
decided on for the direction of so important a matter. The convict 
is found to l>e better fed than the debtor, and both than the inmate 
of the workhouse. The influence of climate and occupation upou 
the diet adopted was then discussed. Experience ha* shown that 
there are certain articles of food which are not particularly nourish- 
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ing in thoniflclvcs, but which genre gome very important purposes in 
the animal economy. This is the case with tea, coffee, cocoa, &c. ; 
in fact, the use of a vegetable infusion, containing astringent matter 
and an active principle, rich in nitrogen, has been almost universal 
among mankind from the earliest times. The importance of a scien- 
tific method of cookery was then insistetl on, and some useful hints 
given on the subject. It is a matter of national importance how 
we can best preserve fo(Ki without depriving it of its nutritive ])ower, 
for by so doing we not only guard against the dangers of famine, 
but wo also facilitate, even in times ot plenty, the e(jual distribution 
of food, by making the excess of one season or district the means of 
supplying the deficiencies of another. 

WHEAT, FLOUR, AND DREAD. 

A TAPER has been read to the Chemical Society by Mr, Lawes and 
Dr. Gilbert, “On the Composition of Wheat, Flour, and Bread.” 
The authors described the results of an extended course of exj>eri- 
ments, in which tlie wheat was traced throughout, from the field to 
the bakery. The crops under examination were grown each succes- 
sive year from 184, '> to 1854 inclusive. In 1846, which year yielded 
altogether the moat fully inatumi crops, the proportion of nitrogen 
was lowest; and in 18.^>8, when the crops were altogethei ]>oorc‘8t, 
the proportion of nitrogen was highest. The characters of a highly 
matured crop are, low proportion of water, low proportion of ash, 
and low proportion of nitrogen. In reference to the effect of 
manuring, it ajijKjared that in crops manured with both nitrogenized 
and mineral matters, there wjis the best produce and the greatest 
reduction in the proportion of nitrogen. The character of the ash 
of wheat, though subject to considerable variations in jioor crops, 
was found in well-matured produce to have great fixity of composi- 
tion. The character of the asli, moreover, wiis vei y independent of 
the nature of the manure, but it was observeil that the proportion of 
lime increased with the high maturation of the crop. In reference 
to the products of the mill, the bran wks found to yield 10 times as 
much ash, and 1 4 times as much nitrogen, as did tlie household flour. 
The authors estimated the amount of water in bread at from 36 to 
S8 per cent., and considered that 1 00 lb. of flour yielded on the average 
188 lb. of bread. Their experiments showed that the loss of dry 
matter in fermentation is extremely small, certainly less than 1 per 
cent. They considered that the average amount of nitrogen in 
bread was 1*8 per cent. It is weD known that millers and bakers 
consider the excellence of flour to be in proportion to the amount of 
starch. Contrary to the opinion of Liebig, and of most chemical 
physiologists, the authors maintained that the bakers' standard is 
the correct one ; or at any rate that the least nitrogenized bread 
contains an ample sufficiency of nitrogen, and that the great demand 
for food is for its respiratory or carboniferous constituents. From a 
large number of analyses of flour, in which the gluten was separated 
mechanically, it appeared that, both in Europe and America, in pro- 
ceeding from the north to the south, the proportion of gluten gra- 



CITEMICAL SCIENCE. 


199 


dually increa»od, and, consequently, aocsording to the authoni' crite- 
rion of high maturation, the most matured crops were grown in the 
coldest latitudwi. l>r. Marcet w^as indispoaed to admit the authors’ 
cxmclusionR in reference to the low value of the nitrogeniaed con- 
Btitueiits, and refcirod to some expeiiraents showing, that the more 
highly nitrogen ized is the character of the ft>o<l, the less is the quan- 
tity of food required. — Athtnaram, No. 


ATXM IN IIREAD. 

Mr, E. a. HADOWhas roa<l to the Chemicivl Society a paper ** On 
the Detection of Alum in Brea/l.” The author shows conclusively 
that the method fre<jnently adopted for the separation of alum from 
l)rea<i, namely, by digestion in cold w'ater, is altogether falhuiious. 
He considers Kuhhruin's mcth(Ml as perfectly satisfactory, tliough 
somewhat troublesome, and suggests a summary mode of detailing 
alum, founded on the mordant jiropcrties of alumed breatl, which has 
l>een found to retain and brighten the colouring matter of logwood 
to an extent sufficiently distinctive. 


PHOTOGRAPHY APPI.IED TO AKTRONOMT. 

In a Boston (United State.s) newspaper of the 7th May, l Mr. 
Bond, the eminent astronomer, announces the interesting fact, 
established by successful experiment, that stars down to the fifth 
magnitude, indeed “ n7/ xfavs iisiKiUy risible (o the naked ryr, may be 
mapped by the. aid of photof/rajdiy u ith a der/rec of accuracy unsur- 
passed by tlu' most rejimd measurements. This accuracy is abun- 
<laiitly i*roved by measuring the distances of the photographic 
images taken on difi'erent nights.” Six years ago he was able to 
take daguerreotypes of Vega and Castor (stars of the hint magnitude) 
with the great Equatorial, but failed with those of smaller size. For 
his present success he is indebted to an improved driving-clock 
regulated by a peudulum, and daguerreotype plates of increased 
Hcusibility, boUi tlie work of Boston artists. It will be seen at a 
glance that the means thus furnished of timking the heavens map 
ihonsel ves^ and with unerring accuracy, will greatly facilitate the 
detection of those minute changes of position among the stars, which 
has w ithin a few* years quintupled the numl>er of known planets, and 
produce<l so many otiier discoveries. — Mr. Maclaren, in the Bcotsfffian. 


PHOTOGRAPHY IN TENERIFFK. 

Mb. Piazzi Sjtyth has addressed to the Editor of the LiUrarjf 
Gazette the following result of liis photographical researches, during 
the summer of 185b, in Teneriffe ; — 

My photographic experiences in Teneriffe were 1 montli at 
sea level , 1 month at the altitude of 8900 feet, 20 days at the alti- 
tude of 10,700 feet, and 1 day at the height of 12,200 feet. This 
last day was spent on tlie suraniit of the Peak, and the success of the 
photographs was so greatly impeded by the continual jetting out of 
watery and sulphuric vapours from every portion of the small crator 
which forms the summit, that I leave it out of the present question* 
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Taking the other three BtatioiiR, the average time* of getting a good 
picture of a Rtandard subject, in average illumination, were re- 
pre«ented by 7 at the sea level, 5 at the 8900 feet station, and 3 at 
the 10,700 feet station. Tliose different ]>eri(>dB of duration, however, 
by no means express the whole improvement with altitude ; for on 
looking over the whole collection of about 150 pictures, I find that 
the intensity and power of those at 10,700 feet is eminently greater 
than of those at 8900, and these again are far superior to those at 
the sea level. Further still, I find that there are remarkable 
facilities in the upper regions of the atmosphere for procuring the 
detail of distant objects. Thus, over and over again, at 10,700 feet, 
1 have obtained on tlie collodion plate the hushes, and the stratifi- 
cation, and even the cleavage of the rocks, forming a chain of 
mountains four miles distant. Ihit at the level of the sea, with a 
similar range of mountains, and at the same distance, and trying it 
when to the eye the sun was most vi^rously bringing out the 
marking of the ravines and the clefts of the rocks, I could never 
get anything but the outline of the mountain, filled up by an even 
tint. With objects close by, there was, at the same time and place, 
as much pliotogrujihic as optical detail ; but aerial perspective or 
dimness seemed to increase so much more rapidly for the actinic 
than the luminous niys, that four miles of air prcnhiced with the 
former as nmeh scattering effect as forty miles would with the 
latter. Hence while there was an increa‘'e of rapidity on tlio 
mountain, and an iinprovomont also in intensity, there was found to 
be a jwwor with distances of procuring that which is altogether 
impossible near the level of the sea. 

“ I have guaixied myself as much as possible from giving the re- 
sults in absolute terms for any station, as tliat would at once in- 
clude the special sensitiveness of the {particular com{)ound emjdoyed, 
as compared witli what other persons employ. Differential deter- 
minations for altitude are all that I attera})ted to obtain ; and to 
this end I used the same chemicals and the same apparatus through 
the whole period. I have reason to think that the collodion was not 
80 sensitive as it might have been ; but that it was respectable, a 
very fair representation of the surf on the beach at Orotava, taken in 
about a quarter of a second, sufficiently testifies.” 

Upontnree specimens of photographs — two taken at a vertical height 
of more than two miles in the air, accompanied by a third, taken at a 
comparatively low altitude — the Editor of the Literary Gazette ob- 
serves : “ Two are of considerable geological interest. One view, taken 
at the height of 10,700 feet, rejpresents a jKJrtion of the Malpays, or 
broken lava stream of stony augite. This stream of lava, we l>elieve, 
is the lai^gest on the island, and has been described by geologists as 
being heaped up in dykes or embankments, over which 3ie traveller 
is obliged to clambw as one ascends a steep wall. The lava is 
stated to be porphyritic, with large masses of felspar, not covered 
with a thick scoria, apparently never having been in a very fluid 
state, but to have roU^ along in large masses. The whole compo- 
sition of the stream is of felspar embedded in a brown clayey paste. 
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remurkAbly hanl, of a close texture, and heavy. The breadth of the 
stream is al>ove two miles, and it contains ravines from 60 to UKi ft'ct 
dee]>. Of these appearances the f>hoto^ph before us is a most 
remarkable illustration. The view is taken across the stream of lava, 
and, with the help of the stereoscope, a succession of four, at least, of 
these ridges are distinctly marked, bearing all the traces of the phe- 
nomena above described. Each dyke bristles with irregular masses 
of felspar embedded in its surface, and the W’hole scene is savage 
and inhospitable to the last degree. Higher up, at an elevation of 
feet, another view has been taken of the entrance to tlio ice 
caverns, a 8{K)t called La Cueva, where is a cave filled with snow 
ami most delicious water. The rocks here present an apf>earance of 
]>artial vitrification. Some exhibit an union with the pumice, and 
the gnidation from the storiy structure to the vitrified, aiid thence 
to pumice. Veins of volcanic matter, formed under different con- 
ditions of heat and pressure, run through the mass. This photo- 
graph is of beautiful sharpness. Two ridges of rocks vitrified at 
the upper edges are seen, and then tlie face of the cliff in which lies 
the entrance to the ca veins. The fact of the colour being not so 
deep as in the former is accounted for by tlie circumstance of the day 
having been cloudy. The tliird photograjdi gives a scene in the cul- 
tivatoil part of the island, near Orotava. The dragon-tree {Dracmia 
draco), with its smooth stem, terminated by forked clusters of tliick 
boughs, each tufted at the extremity, is a rare and interesting 
feature, characteristic at once of a tropical region. It is inijK)88ible 
to witness the effect of these specimens w'ithout being struck with 
the important l>earing8 of this wonderful art upon geological and 
botanical science.” * 


PHOTOGRAPHY OF THE MOON. 

Mr. W. Crookes having received a grant of money from the 
Donation Fund of the Ivoyal Society, has devoted considerable time 
to the diflBcult process of procuring good Photographs of the M(>on. 
The tele8Coi>e in which the lunar pictures were taken is the magni- 
ficent Equatorial at the Liveq»ool Observatory. The author con- 
ceives that his success in obtaining dense negatives in about four 
seconds is due to the great purity of the chemical materials which he 
employed. After describing the modun operandi of taking the 
picture, he states that the glass employed for the original negative 
of the moon was extra white colour patent plate,” and that for the 
intermediate positives and large negatives ordinary patent plate. 
The soluble paper for the coll^ion was prepared in the following 
manner ; — 

Commercial Nitrous acid . . . . Rp. gr. 1'43 4 fluid oz. 

„ Nitric acid .... „ 1'87 4 „ 

Sulphuric acid „ 182 8 „ 

* Mr. Piarzi Smyth has publighed the resulU of his sojourn in a handsome 
Tolume, entitled I'enrnffe, an AttronoMer'$ Ksperimmi ; or, 8peciallie$ of a 
Meaidence amor^$t ike Clondn. Illustrated with twenty Photo-Stereographs. 
LoteU Bceve, tfenrietta-street, Corent Garden. 
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The collcxlion was made with — Ether (Sp. 725), previously freed 
from acid hy rectification from dry caustic potassa, 5 fluid ounces ; 
absolute alcohol, S fluid ounces; noluble paper (dried at 100 cent.), 
HO grains ; i(Miidc of cadmium (pure), 30 grains. The alcohol and 
ether wore mixed together, and then the paper and iodide of cad- 
mium were added — they dissolved in a few minutes with a little 
shaking. As soon as tlie solution was complete, it was allowed to 
stand for twenty- four hours, and then half of the clear supernatant 
fluid was decanted carefully into a clean well-«to])]>cre<l bottle for 
use. The author bolicve.s that coll<>dion prepared in this manner 
wdll keep for many years. The nitrate of silver batli was made by 
dissolving one ounce of crystallized nitrate of silver, perfectly pure 
and neutral, in two ounces of w.atcr, then, with constant stirring, 
adding a golution of lour grains ()f itslide of c.admium in one ounce of 
water, and a (juarter of an ounce of the ah<*ve iodized collodion and 
water to make up the volume to ten ounces. This was allowed to 
stand for a few hours at a temperature of about 25" cent., and then 
filtered from the undissolved iodide of silver and precipitated pajKjr. 
A glass iwith w'aa UHe<i in ])reference to gutta percha. The dove- 
lopiug g(»lution consisted of- - 


Pure pyrapalllf acid K jrraius. 

O^staflizcd citric acid 1(5 „ 

Water H (laid oz, 

Alcoliol ot „ 


This developing solution is very slow in its Jiction, fifteen to twenty 
minutes being frequently retjuired ; but it ultimately produces 
negatives (.if such vigour and freedom from stains, that Mr. Cr(H>kea 
much prefers it to that made ace<‘rding to the usual formula. lliO 
fixing soluti<*n einjdoyed was the ordinary nearly witurated solution 
of hyposulphate of soda. After using it, the pictures were well and 
carefully wajaluni in warm water, tlried before a tire, and, after 
scratching tiie description or name on a corner, varnished with 
the usual solution of amber in chloroform. The results obtained by 
the author are extremely licautiful. He doubts if much bettor pho- 
tographs of our satellite can be taken by the process he has pursued. 
The future of lunar photography lies in another direction ; the image 
must not be x*eceived on a sensitive plate, and tliis copy submitted to 
Jill after pivcess of magnifying. Defects quite imjieroeptible to the 
naked eye on the small negatives are exjianded into great blotches 
when magnified. In fact, upwards of a dozen seemingly equally 
good negatives showeti spots when enlarged. The magnifying must 
be conducted simultaneously with the photographing, either by 
having the eyepiece on the telesoo]>e, or, what would be even better, 
having a projier arrangement of lenses to tlirow a magnified image of 
tiie moon at once on the colloilion. The difficulty of w'ant of light 
cvHild not be any objection, as, supposing the enlarged image to be 
i ijual to those which the author has taken, that would be an in- 
crease of area of about 20 times, consequently 20 x 6 seconds, or 
two minutes, would repi'esent the average time of exposure ; a 
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period which, were it even prolonged four or five times, would not be 
too severe a Ux on a steady and skilful hand and eye. 

In the Appendix to his paper, Mr. Crookes says : — 

Bosidrn the pu tureh Uben in Ameries — whieh are almfrtt Taluelesfl aa moon 
majM, an the Bide# are reveraeti in the (“Opying from the dapuerreotyjK' plate uinni 
which they were onginail}" taken — the monn ha« been photographed iVo- 
I'esuK^r I'liillip?!, Father fiecchi, MM. Hertm’h and Amauld, aeveral Liverpool 
pholo^^raj)Jier«, and Mr. Ilartunp and myaelf. It is interesting and instructive 
to compare among themselves the meana employed and the time occupied in 
taking the impression on these several occaaious. 

ProtfSBor Phillips's teleiu'ope haa a sidereal locus of 11 feet, and an aperture 
of b\ inches; coim‘()uently the brilliancy of the moon’s ima 4 ;e in its iiM’nH is 
augmented 26 times over what she apjiears to the nakeel eye. The average time 
occupied for the collodion plate Uv rei eive the impression was almut 3 minutes. 

P'ather Secebi's telescope having a sidereal focus of 18 times its aperture, the 
riuion's unage was intensified 37‘8 times, and the tune reijuired for the impres- 
Rion was an average of 6 inmuteH. 

M. Porro’s glass of 4At feet sidereal focus and 26 inches aperture, gave a iiioon 
image 1 2 ‘3 times brighter tlian she iip)»ear<‘d to the naked eye, and the average 
time of taking the picture was 17 secuuds. 

Mr. Hartnun’s telescope being 12i f<*«t focus and H inches aperture, augments 
the intensity of the Tniatn’s image at its focu.s times. The time which was 
retpiired for the photografth of tmr satellite to he taken, on the occasion of the 
meeting of the British AHmxnatiou at Liverpool in I8i4, was about 2 minutes; 
ami under the Riiine circuiuHtauccs we ourselics succccdod in obtaining perfect 
and intense negatnes in -i sccomls. These, however, were taken under very un- 
favourable rircumstunces, the temperature being Udow tin' freeting-^Kunt, and 
the moon at a considcralilo distance from the meridian, which nccesManly caused 
both a diminution of the ligiit and idso a <bmiiu«hed s< usitivcncss of the collo- 
dion Him. 

The rapidity wnth which the alM.rve pii'turcs were taken niiiv be better under- 
stood by comparing them with those of terrestrial objects under similar circuiu- 
wtanc<*s. According to Herschcl* — 

“The actual illumination of the lunar HurfiM'c is not much superior to that 
of weathered sandstom* rock in full Hunshine. ] have frequently compared the 
moon netting behind the grey pcrj>eudicular fayade of the Table Mountain, 
illuminated by the sun just riHcn m the ojiposite quarter of the hori/on, when 
it ha.s been acarccly Uistinguinhable in bnghtnesH from the rock in wmlact with 
it. The Him and moon being nearly at I'qual altitudes, and tbi' atmosphere per- 
fectly free from cloud or vapour, its etl«*ct is alike on Imth Inniinaries." 

Thus by comping the Liverp<H)l object-glass as to power w it h our ordinary 
camera lens, its focal length lK*iug nearly It* times the aperture, and the moon's 
image being copied by its means in i Hcconds, wi* find that it is equi>alent to 
copying sandstone illaniinaled l>y the sun in 4 hcconds witJi a lens 4^ inches focus, 
and a little less than I inch diaphragm, or with a compound lens having an 
njierture of 1 inch, and the same focuJ length, m a quarter of a second. 

Mr. Warren De la Rue has exhibited to the Astronomical Society 
a great variety of beautiful Photographs of the Moon, several of 
which lie placed at the disposal of Fellows of the Society. He also 
made some remarks on the application of photography to recording 
the api>earancea of the heavens, and more particularly of those pre- 
sented by the moon and the larger planets. Mr. Bond, of Cam- 
bridge, in the United States, was the first, he believed, who obtained 
a pliotographic impression by means of the telescope of the lunar 
surface. At a subsequent period, in the year 1852, Mr. l>c la Rue 
applied the collodion, assisted by Mr. Thornthwaite, and obtained 
an excellent image of the moon ; and he had the honour of exhibit- 
ing it to the Society, and of describing the apparatus by which he 
• Herschel’s Oiitlinet of Attronowy, p. 219, 
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obtained it. It i« difficult to follow the moon’s motion in any 
telescope without the aid of a clock-work driver ; nevertheless, by 
means of a sliding plate-holder in the place of the ordinary eye- 
piece, he was able to <lo so by viewing the image through the collo- 
dion film. The particular form of apparatus employed he had the 
pleasure of describing at that pcrifxl to the Society. Mr. De la Rue 
S(>on relinquished the j)urHuit of lunar ])hotography, because it 
retjuired two enthusiasts — one to uncover the moutlrof the tele8cof>e, 
and one to follow the moon’s apparent motion — and it was not easy 
to find a friend always disposed to wait uj) for hours, night after 
night, probably without obtaining any result. He therefore re- 
solved to discontinue his photographic experiments till he had applied 
a clock-motion to his U'lescope. This he has done during the present 
year, and he has taken the earliest opportunity of resuming his 
expenrnents. The first results Mr, l)e la Rue obtained were similar 
to those described in 1852, and were pi-Ksluceil by emjdoying collo- 
dion and obtaining positive images of the moon. He was very 
successful from the onset, and had been enabled to distribute a few 
enlarged copies of a photogniph obtained on the 7th of September. 
There were also copies of it on the table for the use of the members 
then present. 

More recently, Mr. De la Rue has been induced to make experi- 
ments in the production of negative c<)llo<liou juctures, for two 
reasons : first, because they admittcMl of more easy multijdication ; and 
secondly, because the image is much finer in grain. In the }> 08 itive 
pictures the precipitation of the silver is in larger particlas than in 
the negatives. The paper copies before the ^)cioty were derived 
from a positive picture, which in the telescope was obtained in five 
seconds. When this was j^roenred he was unable to obtain a good 
negative in less than fourteen seconds. However, his friend, Mr. 
Hewlett, lately put him in the way of making negative collodion 
very sensitive, and he obtained negative impressions in ten seconds. 
Since this, by paying particular attention to the state of the bath, 
h© had been very successful in still reducing the time of exposure, 
and had produced pictures, not only of the lunar surface, but also 
of Jupiter, in from three to seven seconds. The photographs of 
Jupiter show his belts remarkably well. Tlie beauty of the photo- 
graphs exhibited of the moon, he thought it would be admitterl, gave 
great pn)mi8e that at a future period fdiotography will be considered 
as the only correct means of mapping down the lunar surface. 
When we shall be able to obtain collodion finer in grain and still 
more sensitive, it will supersede hand- drawing altogether ; and even 
now the results obtained are much more accurate than anything 
hitherto done by mapping or hand- drawing. It is nearly impossible 
by micrometrical measurement to lay do\^^i all the details of the 
moon, and much, after a sort of triangidatlon, has to be filled up by 
eye. The work is too laborious ; and the famous map of Beer and 
Mudler, wonderfully accurate as it is, does not fulfil the conditions 
of absolute accuracy in all the minute points of detaib 

On tlie same evening was exhibited to the Astronomical Society, 
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Bond’s Photograph of i" and g Uraae Majoris, and of the Transit of a 
Lyrse. The Astronomer- R<.»yal expressed his feeling that a sU'p of 
very groat ira|)ortance had been made, of which, either as regards the 
self-delineation of clusters of stars, nebulte, and planets, or lis 
regards the self-registration of observations, it is imj)OH«ible at 
]>re«ent to estimate the value. The most cordial thanks of astrtn 
nomers are due to Mr. Bond and to the professional amateurs, 
Messrs. Whipple and Black, by whose |>er8everanco this object had 
been obtained . — Atlunctunif No. 1572. 


NEW rHOT(mUAl*HlC rROCE8SEH. 

New Calotypc. — Mr. J. Mercer has described to the Chemical 
Society a new process, in whicli the agent employed is the per- 
oxalate of iron, when, by the subsequent application of different re- 
agents, phoU)graphic pictures of the most varie<i and even brill,iant 
colours are producesl. This process is an ingenious application of 
the practice of calico-printing to the purposes of photography. 

The Hallotjfpe. — Mr. C. J. Burnett, in the Atheuetum, No, 1541, 
as an improvement upon this contrivance, proposes for obtaining an 
approach to stereoscopic effect, the following : — 

1. The printinf; of one positive from a pair of stereosoopic ijlass or paper nega- 
tives, placed the one atK>ve the other ; or the printing Irom a negative which naa 
l>eeu in the ttrst instance lUelf printed from two Btere<i*copic poaitivet, placed one 
ul>ove the other, all this being dune in the pressure frame, 

2. The taking in the camera of a single negative fnim two stereoscopic posi- 
tives at once by an arrangement which wUl unite the two into one. This is accom> 
plished by using a lens with the whole of its outer surface covered by a cloee- 
litting cap, with the exception of two eye-holes, which are left at a convenient 
distance in a horizontal line. The combined picture may be softened down by a 
pencil, with or without colours ; or we might, if wished, combine more tnan 
two into one by using more pictures and more eye-holes, or a separate lens with 
the axes suitably adjusted. 

3. We may take our negative from Nature direct in the ordinary way, but 
with our lens blocked up, as in our last, with the exception of the two circular 
openings which represent our two eyes, and which give us, in our resulting nega> 
tive, precisely the two pictures which would be seen by our two eyes combined 
into one picture. But as, though comfnned in a certain sense, they are notabso- 
lately connected, except in one jKiint, a little softening down may be desired, 
wWch may be effected either in the p<»8itive or in the negatire, as wished. 

4. We may work with a lens having its top and bottom portions blocked up in 
front, so as to prevent any of the rays from our object falling on them ; the light 
being thus admitted only to a narrow horizontal band across it. By this we get 
the same two pictures as we do t>y the last arrangement from thie two extre- 
mities of our norizontal t»elt ; while the space between these extremities, by an 
infinite number and variety of intermediate pictures which it yields, serves to 
shade the two extreme ones imperceptibly into one. 

This last process is what I would recommend ; and though we may not get by it 
what I at first expected when I f»egsn to devote attention to the subject—namely, 
that perfect soliaity which Sir David Brewster has now most beautifully shown 
to be produced, and only producible by the successive convergences of tne optic 
axes on different points — we will yet obtain a picture which is a much better com- 
promise with visinle nature, as seen by a two-eyed auimal, than any which ordi- 
nary one-picture photography can pr^uoc, and which may be also of no small 
use to the painter and other artists who profess to represent visibly Nature as on 
a flat surface, in showing them how much aod what part of Nature they ought to 
aim at giving us. 

The Dry CgUodum Proem , — Sensitive as the Collodion Process is, 
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and charming at are the reenltt when all goet on tuocestfttUy, it ha« 
not hitherto been a prooees which can be practieed out of doors 
without many extraordinary, ex|)otJ«ivc, and troublesome appliances. 
Kearly all the prooesses which have been published — the ‘‘Gelatine/’ 
the “Oxyraev’ the “Glycerine/’ and others — have ranch that is 
excellent in them ; but it appears to us that a Dry Collodion Process, 
devised by Mr. Long, of which he has jmblished a description, is more 
simple and effective than any other. We have seen beautiful pictures 
obtained in Belgium, upon plates prejtared in England, and which 
plates were brought to this country again before the pictures were 
developed. By this means a parcel of highly sensitive plates can 
be packed in paper and stowed away in a }K>rtmanteau, to be drawn 
out as occasion may require, to be returned i^ain to the same 
package, and a plate can be kept with its dormant picture until 
re<mired for development. 

Photoffrapky aitd Insanity . — A communication has been read to 
the Royal Society, “On the Application of Photography to the 
Physiognomic and Mental Phwnomena of I nsanity, ” by Hugh W. 
Diamond, M.D. The position of the autlior, as medical super- 
intendent of the Surrey Lunatic Asylum, enabled him to make the 
peculiar application of photography, of which he gives an account 
m the present communication. He points out the advantages to be 
derived from photographic portraits of the insane, as faithfully re- 
presenting the features of tne disease in its different forms, or its 
successive phases in the same patient, and as affording unerring 
records for study and comparison by the physician and psychologist. 


PHOTOGKAPHT FOB INORAVINO ON WOOD. 

The Scientific American says — “A patent was issued, on the 6th 
of May last, to R, Price, of Worcester, Mass., for a process of 
Photographing on Wood in lieu of drawing by hand, which has since 
been so fkr developed by the proprietors as to be pronounced 
fiuooesaful by some of our best enOTvers. Ibe surface is so prepared 
as to be sensitive to light like me glass or paper employed in the 
ordinary photographic processes, and the image of any <^ect is thus 
impress^ upon the block with greater accuracy than it is possible to 
aooompUsh by human skill. We have seen a specimen of the above 
process — a portndt engraved in a hard, black manner, in effect 
mferior to a portrait drawn by hand, and altogether inartistic. 
Photography is, unquestionably, an excellent aid to arf, but is by 
iM means an efficient substitute for it 
Primiin$ from Photographs. — Mr. J. K. Cbeetham has patented 
certain improvements in the application of Photographic Pictures to 
Metal and oth«r Surfaces, and in rendering the same apfdicable as 
Printing Surfiwea. 

Tkds tshttes— 1. To obtafaiing deaigna upon metalUo sxafum to as to constitute 
ptetuMS, whioh ini^ remain so, or upon which the engraver may work by any of 
me osnal methods. The principle proceeded upon is to obtain a jphotonap£ by 
any ordinary means, and transf^ tne reduced silver to the jnetsTfree from the 
iUm which supported It, and in direot contact with the metal. 2, To a method 



CHXHICAL SCI£2(C£. 


207 


of obtoiainf nirfiac^s for printmf from photofcnpks. For thia porpo«« h«» pro- 
coeds scconiing to the first part of the inrention abore described, so as i*» obtain 
the siJver pictare upon a surface of copper or other metal, and then treat thr 
pUte witli nitric acm, which will eat awa^ one portion of the surface and hwrc 
the other in relief. 3. To obtaininiT printing aurfiaoes upon the lithographic 
principle. To effect thia the inrentor renders the stone a conductor of Aec- 
uicitj by a coating of phosphorus or other suitable substance, and deposits s 
ffbr» of copper t>r other metal therein. Upon this he transfers the design st 
before described. The stone wHbioh was beneath this in then run orer with tb« 
roller, fOid the metal picture aubseqtientlj removed, leavine a clear surface 
of stone for the light portions j or this operation may be reversed . 

Photographic Paper. — Th« Industrial Society of Mulhouse ha« 
offered a prize of a Hilver medal for 500 kilogrammes of Paper pos- 
eessing every quality necessary for Photographic purposes. The 
conditions are, that the paper should be made of materials perfectly 
pure and homogeneous, entirely free from metallic spots, smal] 
holes, or marks of any kind ; its thickness must be exactly tequal 
throughout, with both sides alike, and it must be capable of being 
saturated with a liquid by floating for not more than ten or fifteen 
minutes, without its being necessary to warm the fluid ; it must also 
l>e able, when in large sheets, to liear the necessary handling after 
soaking in water for several hours. Among existing papers, Turner's 
(of England) most nearly fulfils these conditions. The Society of 
Arts hM offered a prize for a similar paper. 

On Froth. — Dr. Gladstone has made to the British Association 
some remarks, which gave rise to a long discussion as to the impor* 
taooe of discovering some method of remedying the inconvenience 
cauied by the Froth in certain fluids used for the purpose of photo- 
graphy. It was stated that froth did not depend upon the state of 
the fluid, for it was found even when it was very viscid. In using 
coUodion there was little inconvenience caused by the presence ol 
froth, whereas it was very great in any substance in whi^ albumen 
was used. 


A NEW GUN COTTON. 

A COBBESPONDENT of the American Jowmal of Pharmacy (Mr. 
Caldwell) describes a new kind of Gun Cotton, which is miule as 
follows ; —Newly prepared gun cotton is placed in a saturated solu- 
tion of chlorate of potash, and allowed to remain for fifteen minutes. 
It is then geutly pressed between folds of clean linen rag, and dried 
over a heat of 150 degrees. The cotton thus prepared explodes 
much quicker, and more like fulminating silver, than the ordinary 
gun cotton. From some experimentaf shots, the result was as 
follows ; — A pistol loaded with nine grains by weight, of the ordi- 
nary cotton, sent a ball about half through a yellow pine door one 
inch thick, at the distance of twenty feet. It was then fired with 
two grains of the cotton, treated with chlorate of potash, when the 
pistol was shattered to pieces. Another pistol was kiadcd with one 
grain of the cotton, when the ball passed entirely through the door, 
makinga perfectly smooth perforatbn . — Edinburgh New Pkiloeophical 
Jowmal, No. 10. 
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iniPOl DB SAIVT T10T0B*8 DTSOOVEBT OF VtW AKD BEMAEBABLB 
PHOTOGRAPHIC PRENOHENA. 

Mr. Hunt, in an admirable papain the dW-ZoumoZ for January, 
oonaidera these discoveries of M. Kidpce tie St. Victor to be certainly 
the most important which have been made since the discovery of^ 
photography itself. They were communicated by M. ChevreuI to 
the French Academy of j^^iences, on the 16 th of November. 

The conditions now determine are — that any body, after fiaving 
teen expoeed to light, retains in darkness some impression of this light. 
M. Ni^jice remarks — ** The phosphorescence and the fluorescence of 
bodies are well known, but I am not aware that any ex^riments 
liavo ever been made on the subject which I am about to describe.’* 

Expose to the direct rays of the sun, during a quarter of an hour 
at least, an engraving which lias been ke]>t many days in obscurity, 
and of which one-half has been covered by an opaque screen ; then 
apply this engraving upon a very sensitive photographic paper, and, 
after twenty-four hours' contact in darkness, wo sl^ll obtain, in blad^ 
a reproduction of the white parts of the engraving, which, in the 
process of insulation, has not been sheltered by the screen. 

If the engraving has been kept for many days in profound dark- 
ness, and we then apply it upon sensitive paper, without having 
previously exposed it to light, it is not reproduced. Certain en- 
graviugs which have been exposed to light are reproduced better 
than o^ers, according to the nature of the paper ; but all kinds df 
paper, even the filtering paper of Berxelius and the papier de soie, 
with or without a photographic design, and others, are reproduced 
more or less perfectly a^r exposure to light. Wood, ivory, parch- 
ment, and the living skin, are reproduced perfectly under the same 
oircumstanoes ; but roetali^ glass, and enamels, are not reproduced. 
If an engraving is exposed to the rays of the sun for a very long 
time, it is saturated with light ; and the intensity of the impressions 
obtained by contact in darikness is so great, that M. Ki^poe hopes 
to arrive at a process by which, operating upon very sensitive papers 
— as paper prepared with the iodide of silver, for example, or upon 
the dxy collodion or albumen tablets, and developiiig the image with 
gallic or the p^^gallic acid — to obtain proofs sufficiently vigorous 
to form an ongimu, from which impressions may be taken. A new 
means for rep^ucing engravings thus be secured. 

It may be satisfsctory to our photc^raphic friends to give some of 
M. Kidpoe’s experiments, as described by M. ChevreuI. 

If we interpose a plate of glass between the engraving and the 
sensitive ^ites of the engraving are no longer unpreesed 

upon it Tne same interruption of the radiations takes place if we 
interpose a {date of mica, or a plate of rock-crystal, or of yellow 
glass stained with the oxide of uranium. We discover further that 
these substanoes anest equally the impression of the phosphorescent 
xaya when placed directly in i^nt of the sensitive paper. 

An engraving oovered with a film of collodion or of gelatine, is 
reproduced ; but an engraving covered with a layer of varnish or of 

r m, is not reproduced. An engraving placed at three millimetres' 
tance firom &e sensitive paper, is very well reproduced ; and if 
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ibe dengB it of * bold dwractor, it will be reprodooed At tbe die* 
tftsoe of A cestlmetre.* Tbe im nr ee ri o n k do^ then, the result of 
Aotioii of oontAct^ or of obomicAf Action. A coloured engrATing of 
niABy oolouri is reproduced rery unequelly ; thet is to sey^ the 
eoloan imprint their inuge with different intensities, Tarying with 
th^ cbemiosl nature — some placing an impression which is rtry 
visible, whilst others soaroely tint the sensitive paper. 

It is similar with charaoiera printed with different inks. Prmtera* 
ink, whether it be such as is used with type or for oopper-plate 
printing, and the ordinary writing ink, formea of a solution of nut- 
galls and sulphate of iron, do not give images ; while certain ** £ng* 
Ush inks give impressious sufficiently strong.*' Vitrified characters, 
traced upon a plate of varnished porcelain, or covered with enamel, 
are imprmted upon the sensitive paper without the porcelain itself 
leaving any trace of its presenoe ; but a porcelain not ooverec) with 
varnish or enamel, sooh as biicmt china or ** la pd/e <U kt^in^'* 
produces a slight impiession. 

If, after having exposed an engraving to tbe %ht during one 
hour, we apply it upon a white card which has remained in daraness 
during some days, and if, after having left the migraving in oontaet 
with the card during twenty- four hours at least, we put the card tis 
iff turn in contact with a leaf of sensitive paper, we shall have, 
after twenty-four hours of this new contact, a reproduction of the 
engraving, a little less visible, it is true, tbim if the engraving had 
been appued directly upon the sensitive paper, but yet dmiinct. 

When a tablet of h\nck marble, lightly strewn with white spots, 
after having been exposed to the light, is applied at once to a sensi- 
tive paper, tbe white parts of the marble only are imprinted upon 
tbe Mper. Under tbe same conditions, a tablet of white chalk will 
produce a sensible impression, while a tablet of charcoal will produce 
DO such effect. When a black and white feather has b^ exposed 
to tbe sun, and a^tplied in darkness to a sensitive surface, the white 
parts alone imnnnt their image. The feather of a parrot — ^red, 
green, blue, and black — has given scarcely any impression, acting as 

the feather had been black. Certain colours, however, have left 
traces ot a very feeble action. 

l^periments have been made with textile fabrics of different na^ 
tures and of various ooloura. The following are a few cf the resulti:*- 
ittp re ied the eensitiTe 

,, JBroMi jhy madder and alumina). KotUng ghren, 

M Violet (hr madder, alumina, ana ircm). Scemlv Mxvthiiix. 

„ Jt#rf<byoooliia*al). Nothing. 

„ Tmrkoo Sod (by amdder and alum). Voihhig. 

,, PrMMiMi Siuo, u]^ white ground, is the blue wfaieb pro- 
dnoee the bMt imnreetioii. 

,, 3I«e (by indigo). Nothing. 

,, Cboia^ (by peroxide of irra). No i mpr ee rio n. 

liini^ silk, and woollen cloths give equally different impresriooi^ 
scoording to the diemical nature of the mouiv. 

« TlwmiffimetreuiHMMSr of anSngiiehiBeli. Theeentimeise isOMfld 
an lagiisk iBeh. 
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K. Kt^pee mUs ptrtfotilar AlUntion to the foOowiiig wcptrim—t^ 
-wliiob ii, M be ee^ emiton «ad knportMit : — 

We toke » tube of metel — of U&>pUto, for eateiwple, or of eay 
•^other opeque eabetenoe— eioied et one of He extraroitiee, eod oo?er 
tbe totorUir with peper or while oerd ; the mpen end of the tube ie 
•oKpoeed tor eboot ea boor to the dfawot ra^ni or the eun. Then ep^ 
thii open end to a eheet of emeitire paper, and preeenre it in tiue 
atate for tweotv-foiir hoaie, adieu the otrouinfareDoe of the tube will 
hare deeifiied ite image. More than thii. If tm mtffravmg upon 
^jUao fopAT ii iiUerpooed between the tnhe and eeneitive paper, m 
JUed Me MMne rep^odnoed, Beproduoed, be it remember^ by the 
xadiatiovui wbkih have been abeoibed a^ re^ieveloped from the hi- 
torior of the tube. If we <doee the lobe berroettoaliy ae aoon aa 
we oeaae to exooee it to the IM^ we diall preeerre, during an in- 
•dMInite time, the fruniltT of imdiation, which the ineulation hM oom- 
tnmdoaled, end we ebalieee that thia ie manifMted by the irapreaeiofi 
fModuoed when we apply the tube unon a oeneitiTe paper, after haring 
eemored the oorer by which the tu^ waa doeed.'^ 

Kidpoe then informa ua, that he haa repeated upon imegea formed 
in the camara-obecura aimilar experimenta to thoee whSdi he hae 
made with the direct light. A pim of card which had been kept 
to darkneea waa placed in the oamera-obacura for about three houre, 
nad on it waa projected an image brilliantly ilhiminatod by the aun. 
Then the card woe appUed to eensittve paper, and after twenty-four 
houra there wae obtomed a reproduction of the primitire image of 
the oatnera-obeoura. There muat be a long expoeure to obtain an 
.imieoiable roeult. 

It vrili be remembered that come few yearn ainoe Protoeeor Stokec 
•drew attention to some poonUaroondilioiM of light, to which he gam 
the name of fimoreeeenee. M. Nidpoe haa made aereral experimenta 
wHh auhftaiMMa which poaaaaa thia peculiar property. A deaign wm 
traoed upon a sheet m white paper with a aoluoon of aulimale of 
•^pitoine, one of the moat finoresoent bodies ; the paper waa then 
^xpoeod to the tun, and aubaequently applied to the aenaitiTe paper. 
The flnmmoent pa^ were reproduo^ in bkok, much more intmiee 
than that of the paper upon which the design waa formed. A plate 
•cf gksa interposed between the deeign and the aeneitim paper pre- 
mntod any impresdon. A plate of glass, coloured yellow by the 
^de of uranium, produoed the came effect. If the deeign to anl- 
'|diate of quinine hM not been eoepoeed to light, nothtog is produoed 
^pon the sensitive paper. M. Kldpoe then taUa ua that a design 
ianmed with phoaphoma upon papmr will, without being exposed to 
toapnaa very rapufly tha senaHive paper. This impression is, 
h^ond all doubts due to the fbrmadoo phoaphide of ilvear — ii is 
m raemloal change quite todependent of the hnoiiiouB effect, and has 
nothing to oommoii with the oth«r phenomena. He aayi, however, 
^that the same efftoto are produoed Itoate of hme, rendered pl^ 
'nhcreecent hr heat. 

Booh mIL «Mpd Bwilton to which M. Nidpee now ^fetoa 
•aittention t and if hie leeulti are oonfiniied b^ ftothW^experimeitte, 
4hey must materially change our views of luminous varii^ins. 
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TITIPAIITT AXD 

Af tb« AnMrioMi AwowUioa (AibMijr) Maetiiig, P r ofe nor AgMtix 
liM made a oomiiMiiu>efttio& on ViTtpori^«Mid O^pwrity, on wliioli 
Itif reojorobw in embryokigy have thrown great li^t. At one thne 
it waa belieeed that th^ animaie whi^ broi^ht forth their young 
ahve had neenliaiitieo which indicated exclnaive relattonahip. The 
p r og reei ot embryology had proved that thoe waa no aoch reUtioa- 
■hip, and no radkal diffarenoe between viviparoua and oviparoua 
aBimali. In the family of eoakee there were viviparoua a^ ovi> 
The vtpera brought forth their youug alivo, but they 
were n^ on that aoooont like quadrupoda. Amo^ quadrnpeda, 
too, the manopiaia, when first bora, were earned ab^ by the 
tn^ber, attaehod to the nipple, until th^ were capable of Mng 
again born, and, aa it were, ataoding on their own Flaoental 

eouieadon betwm mother and yonn|[ waa of not much oonaeqnanoe. 
Sharka ahowed that : tome b^g oviparoua, others viviparous, with 
or without placental oonnexioa. Yet the mode of development in 
afl waa predadiy the amne, and waa a shade devekpment. There 
waa neUimg in H which waa allied to that of btroa. This had a 
decided inflnenoe on cl a ea ifioat ion. There waa no rsaaon for aeparal- 
log the maranpiaia from other mammals In each group and 
difierant daas the relation betwemi the modes of dovalafiiiieot indi- 
oated the real relationa of tho animala, Anunals which ware 
devek^ed in the aame manner were sore to bo found in the end to 
belong to the aaaae general division. He maintained that the disK 
tittotions founded on oonmlioationa of atruotare must be given ira for 
general claaitficadoA and confined to the minor dia t i n edoni.— 3 & f »a« 
OttfpA Ne» FkUo§ophical Jmumal, No. }Q. 

VKW racTO or TEUisrusiOH. 

De. BBOWir-8fiQt7aBD has preaeated to the French Academy of 
^M*****^ a paper, in which bo tnee to prove the two following pro- 
poeitioni : — That arterial or venous Uood, from an ^ii^ ot 
amy one of the four classes vflrtdwmta, oiaitaiinng oxygen in anfficiant 
quantity ta bo acariet, ma^ be inieoted, wi^ir^ danger, into ^ 
veins of a verte b r a ted animal of any one of tho four cilaaeeig mo- 
vadod that the aaaonitt of ii^eeted uoad he not too oen eide r ahla. 
gnd. Arterial or veooiia Uo^ c€ any vertoheatad animal, hamg 
vkh in aMrhmig acid tn ha iJaMigt hkfJc cannot 

ho in the veins of a warm-hloodad animal withoat prodno- 

ing phansia— I of aaphyma, and moat foegaratly d ea t h, alter violent 
uenv m a i ona, pmided that the qaantity ef iineotad blood he net 
InicNr one five-hundredth weight ef the aitimaL and also that the 
linjoeticn he made not too dimfy* Br. fir 9 w»> 6 dq(aMd atat s e that 
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he haM irantfutod into tbe jogular vein of dm witboot any ill 
effect, blood of rabbits, g:oiaea'pi|>s, cats, cocas, piufeoos, 

ducks, tartlM and tortoises, frm and eels. In rabbits and bii^s he 
has aUK> transfused blood of other animals without any marked bad 
effect, fie attributes obiefty to carbonic acid the phenomena which 
had been oonsidered as due to differences in the blood of varioas 
species. In many oommunicationi to the ^ Sooi^t^ de Biologie,** the 
same pb^iolooist has related facts to prove that in tbe experiments 
of Blundell, of Diefienbaeh, and of Frevost and Dumas, toare weio 
many causes of failure unknown to these experimenters which have 
prevented them ft'om re-eetabliabiog life permanently in dogs bled 
to death, and transfused with blood from animals of another species. 
These causes of fiulure were— 1st, that too much blood was transfused 
at once ; 2nd, that the blood was not fresh ; 3rd, that it did not contain 
oxygen enough, and contained too much carbonic acid. Dr. Brown> 
S^^erd has ascertained that even the blood of birds, defibrinated 
and rich in oxy^n, has been able to ro-establish full and durable 
life in dogs, weighing from 15lb. to 201b., and having kwt more than 
16ox. of arterial blo^, i.«., more blood titan tlie dogs of Blundell 
had lost. From 30 to 48 grammee of birds’ blood (lox. to l^oi.) 
have been suftioient in many cases to restore full life . — Medical Time$* 

BREEDS OF DOMESTIC jLNIMALS. 

A PAPER has been read to the British AsMooiation, ''On the Dis** 
persion of Particular Breeds of Domestic Animals as connected with 
tbe great Ethnological Divisions of Mankind,” by Mr. Ogilby. 
The autlior commenced by stating that the power of domesticating 
animals appeared to exercise a great influence on the civilisation of 
mankind. Where men had no cattle to attend to or breed, there 
they always exhibited the most d^^ded forms of their raoe. The 
great object of the papw was to wow that certain breeds of sheep 
had always appeared with particular races of men, and that, at tbe 
present day, we had no better guide to the original types of mankind 
than were afforded by oertaia races of sheep. Tbe paper was iUus* 
trated by maps and diagrams, illustrating the breeds of sheep. 

THE HORKS OP ANIMALE. 

It is commonly believed that tbe horns of tbe ox acquire an addi- 
tional ring every year after the third, but the addition of annnU is 
far from being annual in other species. Many rings are gained in 
one year’s mwth of the rain’s horns, and in tbw of the ring^ 
homed The length of the horn forms a dittinguiahing 

<fliaimoteristio in some breeds of cattle ; but whatever improvrasents 
may have been effected in tbe forai and character of the carcase, 

^ modifioatkiii of food and habits, it does not appear that we have 
been able to sopeniifluee any improvement or alteration in the tise or 
texture of the boiiM. Indeed, the horns of the wild animals would seem 
to be more prominent than in tbe domesticated iwoes. 
horns ci the Afirioan or Cape buffalo, ai the Java buflUo, and the 
Amoebiiffidocf,ibidia> arethe most valuable, and theextentof the trade 
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in thk ohfs of boms may bo eoUnMUod from the iaot that aboot one 
niillkm holEido Ixn^is wore sbi|»ped firom the port of Madras last 
year. As we derire two-tbirds of our foreign supply of bomtf from 
the East Indies, it is not improbable that &e existing disturbances 
may cause a deficiency in the sbipments tbence, owing to ibe in* 
temipttoQ of internal cominunioaiton, and the withdrawal of Urge 
masses of the popvdation from their ordinary peaceful occupation of 
eoUecting and brinjpng in the boms to the mercantile boutes. South 
America (chiefly Sracil and the Aigentine Kepublic) furnishes us 
with a considerable quantity of ox boms, and we also receire several 
hundred tons a year from the United States. For buffislo and stag 
boms we are mainly dependent on India ; of the former we import 
fuUy 1400 tons per annum. Averaging these at 1400 horns to the 
ton, this would show a mortality of a million buffaloes a « year, 
besides what may be locally used up, or sent to America and the 
European ports. Of deer boms, the Sheffield cutlers and others work 
up awui 400 tons, chiefly derived from Ceylon and the peoinsuU of 
India. T^**faU‘' from at least 300,000 bead of deer is required 
to supply this quantity. Of the aggregate annual ciuantity of horns 
entering the market, estimated at ^00 tons, about one-fifth is 
manufactured into combs, valued at from 300,0001. to 400, 000^ ; a 
largequantity is worked up into knife and cutlass handles ; while there 
are many other mUoellaDeous uses, in shoe-homs, sooops, drinking- 
horns, Ac. Ibe waste pieces of stag horn are boiled for sise in the 
doth-making distriots : and the pith or slough of other horns and 
hoofs is crushed for tillage, when light and thus fit. The heavier 
portion is converted into prussiate of potash and Prussian blue, of 
which about 10 tons are made weekly in Sheffield from the waste 
products . — The 

VISIBLE BEPRODUCTION OF THE HUMAN VOICE. 

M. Lbok Scott, of Paris, has devised a method for obtaining the 
VibraUons of the Human Voice expressed in signs, written, so to say, 
by the voice itself. If we examine the human ear, we find it cbisfiy 
composed of a tube ending in the tympanum, an inclined vibrating 
membrane. It is well known that sound is transmitted with ex- 
traordinary purity and rapidity through tabular conduits, and it 
would iq>pesr that, if there were no disturbing causes, the trans* 
misston inigfat be oontimied to an incredible distance without any 
dimmution of intensity. There is an experiment on record, tried 
about fiffy yean ago, by M. M. Biot, who, placing hinuielf at one of 
the extremities of a tubular aqueduct 950 metres in length, carried 
on a eoBversation in a low voice with another person situated at the 
omKMrite extremity. These facts have been turned to account by 
M. Scott in the following manner ; — A tubular conduit receives tlio 
v^wnffions of the human voice at one of its extremities, shaped like 
a funnel ; at the othmr extremity Uiere is a vilnariog membrane, to 
which a very light pencil or stylus is aUaebed. Ibis stylus rests 
upon a slip ht paper, covered with a coating of lampblack, and is 
otade by the md of clockwork to unroll from a cylinder while the 
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person whose voice is to be experimented upon is speaking. Tbs’ 
styhii, in receiving the vibrations of the voice through the tu^ 
marks the paper with undulating lines expressing the diffident in- 
flexions. These lines are afterwards indelibly fixed by taking pho- 
tographio impressions of them. A somewhat similar process had 
been employed some time ago by M. Werthheim, to obtain the 
naphic representation of the vibrations of a tuning-fork ; but M. 
Scott is the first who has attempted anything of the kind with the 
human voice. The contrivance, though s^ in its infancy, baa 
already led to a curious result — vix., that the clearer and purer a 
sound is, the more regular is the curve described by the stylus ' 
yells and other discordant sounds producing unequal, and tbei^ora 
not isochronous undulations, while tremulous and indistinct sounds 
cause secondary undulations, connected with the principal one. — 
Qalignanit Mtuen^. 


FUNCTIOlfft Of THE SPINAL CORD. 

PROPESSOR Hughes Bennett, in a communication to the Royal 
Society of Edinburgh, aims at uniting two separate kinds of research, 
which of late had been directed towards advancing onr knowledge of 
the Structure and Functions of the Spinal Cord. From these it 
would, he thought, apjiear, that the views considered to be so firmly 
established by the ^nius and labours of Charles Bell required great 
modification. Dr. Bennett then gave a sketch of these views, and 
of the present opinions of physiologists regarding the functioiui of 
the spinal cord. He indicated certain facts which had long been 
reo(^lsed as difficult of explanation in accordance with them. He 
then described the results of several experiments by M. Browab- 
Sdquard on the columns of the cord in living animals, which he 
himself (Dr. B.) had witnessed, and which SAtisfied him that, on the 
posterior columns being cut across, increase of sensibility in the 
mftrior extremities was the consequence, instead of paralysis. He 
also described the discoveries recently made in the structure of the 
spinal cord, by Budge, Kbiliker, Lockhart Clarke, Siiiimg, Kemaok, 
Wagner, Van der Kolk, Schilling, Kupffner, and especiaUy by 
Owsjannikow. He pointed out how the structural discoveries threw 
Ught on the experimental ones, and from the whole inquiry drew the 
following conclusions ; — 

1. Although the anterior and posterior roots of the spinal nerves 
may still be considered motor and sensitive, we can no kmger 
ap^y these terms to the anterior and posterior cedumns of the oo^ 

2. The fibres in these oolnrons do not convey impressions directly 
and continuously to the brain, as hitherto siippoaed, but enter 
the grey matter, and operate through the ganglionic o^ls of that 
matter. 

3. That all so-called reflex movements are carried on by a de< 
finite system of oondnoting fibres and ganglionic cells, passing 
through the gr^ matter ; in other words, they are diaatalHc, and 
not reflex. 

' 4. That the particular fibres and cells which are necessary to 
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fnuuJ duMiUltie Mil have ]ret to be dbooverod ; so that a new 
el inquiry is c^woed up to the physioktgiad histologist. 


YACTS BlLATnra TO LAOTATIOK. 

Da. Dklafokd has read a peper to the Frenoh Academy of 
SoieBoes on the Productioa of Milk in AnimalSi ind^>en(ienUy cd' 
tiiose ciroumstanoes under which nature usually prepares and 
mvides that important nutriment for the newfy-hom offBqNing. 
History records many singular cases of male animals said to have 
yielded milk. In the Island of Lemnos^ aooording to Aristolle^ 
there lived a lactiferous ram, from the milk of which small cheeses 
used to be made ; and another ram, claiming descent from the former, 
was quite as laotifatms as his sire. But, without diving so far into 
antiquity, we may state that in 1845 Mons. Tan Coppenael pre- 
senM the G^den of Plants with a he- goat, which would fumi|h per 
day a litre (1} pints) of very good milk, possessing all the cbemi^ 
qxialities and ingredients pertaining to that liquid. This he-goat 
eontinued to do so for the long space of five years, during wnUh 
time M. Geoffrey de St Hilaire paid particular attentioo to it It 
once suckled a kid that had lost its dam, and displayed great affec- 
tion for it. Morgagni was the first to discover, upwards of a 
oentury ago, that a few drops of milk might be pressed from the 
nipples of new- bom infanta, whether male or female. This lacta- 
tion, which is DOW a well- authenticated fact, occurs on the second 
day after birth, and lasts until the thirtieth. Baudelooque relatee 
oi a girl eight years of age, who having accidentally, and only in 
play, offered her bneaet to on infant, a few months old, the latter 
be|^ to suck, and, to the surprise of the mother, actually drew from 
her a sufficient quantity of milk ; an experiment which was sub* 
sequently repeated seve^ times. At St. Louis, Senes^, young 
negro virgins have often been seen to give the br^Mt to their infant 
bribers and sisters. M. de Humboldt mentions the case of a man 
be had teen in America, who suckled his child for the space of fiva 
months during the illness of his wife ; and Dr. Auzias Turenne 
q>eaks of a young Arab, who studied at Paris in 1845, and from 
whoee nipples milk oouid be extracted. This Arab is still alive, and 
is at present a physician in Egypt. M. Detafond’s personal obser- 
vations chiefly relate to the canine qpeoiec, where this faculty of 
lactation wholly independent of gestation appears to be generaL 
M. Delafond eriiibited a bitch, which had expa4ta>oed all the varions 
symptoms of lactation just as if it bad puppies, and which sub- 
sequently euckM one of another breed successfully ; the little 
mueling having increased about a kilogramme in weight in twenty- 
fiemr days (the same mcremae as may be expected in a child of that 
»«»)• 


BKULL or THE MaVATVS. 

TbmBM has been read to the Zoological Society, by the Secretaiyr^ 
Hr. D. W. Mitchell, a paper ** On the Skull of a Manatns ffom 
Westem Africa,” by Dr. William Balfort Baikic. It stated that 
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until very recently but two tpecies of the nomewbat sonroe genus 
Manatui have been acknowledjgfed by naturalists — vis., M, AvMraXU 
and M. 8enegalen$ii. Of these, the former inhabits chiefly the 
mouths of the great rivers of the north-eastern coast of America and 
the West Indies, while the latter is confined to the tropical portions 
of the west coast of Africa. Some writers, as Hermand^a, mention 
a species found along the coast of Peru ; but if so, little or nothing 
is known of it or its habits. Individual specimens of Manati have 
rarely been met with along our own shores, as that recorded by 
Professor Fleming as having occurred in the Shetland Islands in 
1823, and Dr. Baikie is in possession of tolerable evidence that a 
similar animal had made its appearance from time to time in Orkney, 
where it is not unknown to the fishermen. The differences between 
M. Aiutralu and M. Sftiegalentit are quite evident. In 1861, 
while Dr. Barth was journeying towards the country of Adamiiwa, 
in Central Africa, he heard from the natives accounts of an animal, 
•aid to frequent the rivers and marshes, named by them Ayd 
(erroneously written Ajdh). Dr. Vogel having had his attention 
called to this by Dr. Bi^th, met with a specimen in September, 1865, 
in the upper part of the Binue, or TsAdda, an account of which 
having b^n sent by him to England, and read at the meeting of 
the British Association at Cheltenham, Professor Owen thought it 

f iresented sufficient peculiarities to distinguish it as a B|)ecies, which 
le indicated as M. Vogdii. But his remarks partly applied to a 
Manatvs' skull, which was exhibited at the time by Dr. l^ikie, and 
which, by some misoonoeption, persons present had been led to con- 
sider as belonging to the very individual described by Vogel. 

This skull was really obtained by Dr. Baikie on visiting the Kwdra, 
in July, 1854. He states that on entering the mouth of that river 
£^>10 the sea, he found under some palms and mangroves, a collec- 
tion of miserable huts, towards which he pulled, and presently 
landed. The inhabitants iu great alarm fled into the bush, and could 
not be induced to come out, so he walked through their habitations, 
looking around him, but finding nothing but Leaps of nuts of the 
oil-palm. But just before embanking, his eye caught a heap of dry 
bones, placed evidently by the negroes as their dju-dju, or sacred 
heap ; he eagerly examin^ the mass, but found that it was oom- 
posM mostly of fragments, among which were portions of skulls of 
goats, of a bullock, and of a cttx^ile, but on turning these over he 
•aw a more complete relic, one which struck him as being peculiar, 
•nd as something he had not previously seen. This he carried off, 
•nd it turned out to be the nearly complete skull of the 
Dr. Bidkie then proceeds to mve a table containing the general 
sneasurements of the skull, and a comparison with if. Setugalemu 
and M. Aujfralu, between which the skull from the Kwdra exhibits 
eharaotert of an intermediate form. Dr. Baikie proposes to retain 
for it Professor Owen's name of M, Vogdii, and announces his inten- 
tion of investigating the subject more closely during his next visit to 
West Africa. The Secretary also read a Monograph of the Genus 
by Bobert F. Tomes, Esq., the object of which was rather 
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to enamente aod describe all the species at present arranged under 
the above name* than to enter into the claims of the group to be 
considered as a distinct genus. He described two new species, under 
the names of Lattmru* Grayi and X. Caudatua. Mr. T^^tmeier exhi- 
t»ited a portion of the collection of Asiatic poultry skins, which has 
been entrusted to him by Mr. C. Darwin, with the view of illustrat- 
ing the variations which take place in the domestic fowl. The 
collection contains some curious birds from Persia, India, and Binmi^ 
pore, the peculiarities of which w’ere successively pointed out by the 
exhibitor. 


ANIMALS or THIBET AND INDIA. 

Hebb K. SCHLAOlNTWSiT has read to the British Association the 
following Notes on some of the Animals of Thibet and India:” — 

The ezutenoe of the Yak, or Tibetan ox, in a wild state, has been repeatedly 
doubted, but we frequently found wild yaks. The chief locaUties where we met 
with them were bou aides of the rauffe which separates the Indus fVom the 
Butlej, near the oripn of the Indus, and near the environs of Gariok ; but the 
greatest number ofthem was at the northern foot of the high Karakorum range, 
as well as to .the south of the Kuenluen, in Turkistan. In Western Thibet, par* 
tioularly in Ladak, there are no more yaks in a wild state at present, thoura I 
have no doubt that they have formerly existed there. They seem to have been 
extirpated here, the population being, though very thin, a httle more numerons 
Iban in Thibet in generm. As Ladak has b^n oooasionally more visited by tra* 
Tellers than any other part of Thibet, the want of the yak here has probably given 
rise to the idea that ther are no more to be found in a wild state at all. Amonnt 
■11 aoadruped animals the yak is found at thej^eatest height ; it stands best tne 
o<da of the Snowy Mountains, and is least aflWted by the rarefied air. But at 
the same time the range of temperature in which a yaik can live is very limited ; 
the real yak can scsroely exist in summer in heights of 8(X)0 feet. We often 
found large herds of wild yaks— from thirty to lorty— in heights of 18,000 to 

18.900 English feet ; and on one occasion we traced them even as high as 

19.900 feet, — a remarkable elevation, as it is very considerably above the nmits 
of TegeiAtion, and even more than 1000 feet above the snowline. The hybrid 
between the yak and the Indian oow is called Chooboo, and it is very remarkable 
that the chooboos are fertile. The chooboos, which are most useful domestic 
animals to the inhabitants of the Himalayas, are brought down to lower places, 
where yaks do not exist, and where conseqnently they cannot mix either with 

or with the Indian cow. We had occasion to see and examine the offsprinc 
of chooboos as far as to the seveuth generation, and in all these cases we loona 
the later generations neither mu<di sltered nor deteriorated ; and we were more* 
over inibroed that there was never found any limit as to the number of genera- 
tions. The Kiang, or wild horse, has been often confounded with the Oorkhar, 
or wild ass, thousb they dilTer oonstderably in app^ranoe, and inhabit ooontrisa 
with rerj distimflar olunates. The kiang exists in the high cold regions and 
mouniaina of Thibet, — the aas in the heated sandy plains of Sindh and Beloo* 
ohistaa. The kiang is found in great numbers nearly in the same localities as 
the yak : he does not, however, go up the mountains so high as the yak, hut the 
range of his distribution is greater tl^ that of the yak. Ilie greatest elevation 
wiM^ we found kiangs waa 18,000 Bngiii^ feet, whiwt we traera yaks as high np 
as 19,900 feet. Ihe regions where the yak and the kiang are found are, in a 
aoologioal p<Ant of view, altogether one the most rexniukable and interesting 
of our g^be. The highest absolute elevation ooineides here, it is true, with the 
greatest height of the snow line, — or rather it oanset the snow line to be higher. 
But those h^e, high phUenus and nMnoos, though free from snow and ioe in 
aommer, remain a d^rt throughout the year. The amonnt of vegetation on 
them is leas than it in the Desert between Suet and Cairo, in Egypt. 
thdess, these hi|^, sterile regions are inhabited br niuneroos herds of laW 
traadrupeds ; aiA bendes those shready mentiooed, numerous species of wM 
sheep, antelopes, and a few canine animals, cfaiefiy waives, as well as hares, are 
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aboodAQi. Tb« h«rbiToroii* MximaU find ber« tbdr food otily by tanvreUiiig daily 
ovMT vast traotf of land, aa there are only a few fertile apots, the (greater part 
being oomplet^T bwrmi. The great acarcity of regetidioa, parixmlarly tiie 
entire abaeww ox moeaea and lieMaa, baa a very differ^ effect, Ubonf^ aa in* 
direot one, on the occorrenoe of birda. The aniaU planta are the ohief abode ef 
inaeota, the want of moaaea and hohena ooinoidiog with a total abeence of hosma, 
limita, therefor^ to ita minimum the occommce of inaecta, the exeluaiTe food ci 
email birda in all extremely derated parte of the globe, where graina are no more 
found. We indeed met, trarelling twenty oonaeoutive daya b^ween bel^ta of 
14,000 to 18,200 feet, oalr with tl^ee tndiridoala belongug to a apeciea of Frin« 
giUa, but ocoaeionallr a few large camiroroas birda, aa vulturoa, were met with. 
The Ciorkhia', or wild aaa — an animal which, aa I mentioned before, haa been often 
confounded with the Kiang, or wild horse — inhabita chiefly the rather hilly di»> 
tricta of BeloochiilMi, part of the aandv plainii of Bindh, and it ie to be found, 
if I am not mistaken, to the westward of Belooohiatan, in Persia, where it ia 
called Koolan. Dr. Barth lately told me, that, according to the deaoription I 
gare him, he thinks the aases he saw in Africa identical with the Gorknart, or 
wild asset, of Sindh and Beloochistan. 

I will now try to give an explanation alwut the fabulous Unioom, or animal 
which is aaid to have one horn only. This animal has been described W MeMrt. 
Hue and Qabet, the famous travellers in Eastern Thibet, according to inlormation 
they received, as a species of antelope with one horn placed UMyrometrically on 
his head. When my brother Ilermann was in Nepaulhe procured specimens of 
h<wns of a wild sheep (not of an antelope) of very curious appearance. At first 
sight it teemed to be but one bom placed on tbe centre ox the head ; but, on 
closer examination, and after having made a horisontal section of the horn, it wma 
found to consist of two distinct parts, which were included in a homy envekp<^ 
not unlike two fingers put in one finger of a glove. The animal when young m 
two B^arate horns, which are, however, placed so cloee to each other, that the 
liitcriw borders b^in very soon to touch each other ; later, by a sli^t i 
quent irritation, the horny matter forms one uninterrupted mass, and the two 
horns are surrounded by this homy substance, so that tnoy appear at first 
to 1>« but one. In conclusion, allow me to say a few words about migratory 
birds. 

There are no migratory birds in the Himalayas ; we nowhere and at ixo season 
fonnd flocks crossing the Himalayas, as many birda of Europe cross the Alps^ 
between Italy and Germany. The Himalayan birda do not change their abooea 
on a large scale ; the different various heights themselves aflbrd them the apjpor- 
tanity to select the eUmatc they require in different seasons. In the plains oi 
India, however, chiefly in Benw, a large number of birds disappear during tho 
breeding time ; they do not, however, leave India altogether, but select their 
abodes m the lower, in^netrable jangles of the delta of the Ganges and Brah- 
nu^iootra, called the Sundabunds, where they were found by my brother Her* 
wann in lai^ quantities, whilst at the same time they had entir^ d^ppeared 
in Beng^ 

The Hon. mt. Gough inquired at what height the Brothers Scblagintweit had 
observed grouse in the Hiixudayas ? Herr Hermann Schlagintweit replied, that 
he had observed them at a height of 11,000 feet above the level of the Ma.— 


BHANGEAI SHKEP WOOL. 

Aldbbman Waud has reported to the Bradford Chamber of Com- 
meroe on the ouality of a fleece of Shanghai Sheep Wooli, which had 
been reoeired by the Chamber from the Zoological Gardena, London, 
for the purpose of being examined. Mr. Waud aaid the wool pro- 
duced fttim the fleece weighed 24 lb., and he had produced ftom it 
12} OE. in top, 16j Oft. in noil, and 24 ot. in shorts, the waste being 
5 OS. The wool had a good lustre, somethi^ like alpaca, and was 
vezy soft, with a grexkt deal of kemp about it. It might be used aa 
a substitute for the bright-haired wool of the Leioester she^ ; and 
the Shanghai idM>ep, of which there are two flocks in this country, 
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ware M prolific M reperiad—prodwdQg 3roang three timee » ytmr, 
one of tnem IS.iboep in thAi povNi — meot^usiurers would deriYO 
greet ndreatege from Uiie new r»w meteml. At the preeeut time 
the wool would be worth lOd. per lb. 


KIW ZKlXiLin} BAT8. 

Mb. R. F. Toxib has communicated to ihe Zoological Society a 
paper on two species of Bats inhabiting New Zealand. The first 
notice of the occurrence of Chinopteru in New Zealand was given by 
Forster in 1772-74, who recorded the occurrence of a bat fiying over 
the seashore near the margin of a wood in the estuary of Queen 
Charlotte. It was shot, but being struck only in the wing lived for 
two da^ To this species Forster gave the name of Vetpertilio 
tvh<rauaiui. Having some time since bad occasion to examine 
some species of bats in the museum of the College of Surgeons, 
Professor Quekett showed Mr. Tomes one which had been recently 
received from New Zealand. It was not until he bad been assured 
that he came directly from that country, that he could be persuaded 
that no mistake as to locality had been made, the example being so 
entirely unlike the only New Zealand species he had seen. Mr. 
Tomes shortly after inspected three of this supposed new^ species in 
the Leyden Musetnn ; and finally he detected five other examples in 
the British Museum. Being thus satisfie<l of the existence of two 
species of bats in New Zealand, he was anxious, if possible, to de* 
termine to which of these Forster bad given the name of V . tubtreu^- 
UUm. The kindness of Br. Gray spe^ily placed in his hands all 
the necessary materials. There could be no hesitation ; the sup- 
posed new species was undoubtedly that from which Forster’s draw- 
ing bad been made, whilst the description indicating the number of 
incisors, and other peculiarities, pointed nnequivoc^y to the same 
condosion. 


ITEW B0DXKT8 FBOM AUBTBALIA. 

Mb. Gould has called the attention of the Zoological Society to 
four new species of Rodents frvm Australia, which he described under 
the names of Mu» astimiUt, M. aantw, M. $ordidu8y and M. manir 
Wtu8. To these interesting species of the mammals of that country, 
a fifth was contributed by Dr. Gray from the coUection made daring 
die expedition under A. C. Gr^ory, Esq., which he has named 
ffapalotig hemUeueuruM, The Chairman exhibited an unique Austra- 
lian bat {MaloMtut Auairalit) from the museum of the United Ser- 
vice Institution, to which it had been presented in 1832 by Major 
McArthur. 


Ant IK TRX BOKEfi OF BIRDS. 

Db. Cbisp has read to the Zoological Society a paper the 
Presence or Absence of Air in die B^es of Birds,” for the purpose 
of diowing the prevailing error upon die subject — viz., ** that the 
bones of a bird are filled widi air.** Of fifty-two British birds recently 
dissected by him, only one, the sparrow-hawk (F. nesm), had the 
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bones generaliy petforated for the admission of air. In thirteen 
others, the humeri only were hollow, and amon^ these were several 
birds of short flight. In the remaining thirty-eight, neither humeri 
nor femora contained air, although in this list were several birds of 
passage and of rapid flight — Dr. Crisp’s conclusion being that the 
majority of British birds have no air in their bones, and that with 
the exception of the Faloonidie, but very few British birds had 
hollow femora. 


NEW BIRDS. 

Mr. Godld, who is entitled to rank as one of the most distin- 
guished and indefatigable naturalists of his day, has exhibited and 
described to the Zoological Society several New Species of Birds from 
various parts of the world. He commenced by calling attention to 
three species of Australian birds, collected by Mr. Elsey during the 
recent extiedition under A. C. Gregory, Esq., from the Victoria 
Eiver, on the north-west coast, to Moreton Bay. Two of these 
birds were of esjpecial beauty and interest, viz., a Psephotus and a 
Malurua. The former is allied both to tlie P. puldierritnus and P, 
multicolor, but differs from either among otlier characters by the 
rich yellow mark on the shoulder ; and the Malunis is distinguished 
from all otlier members of its genus by its larger size, and by the 
beautiful lilac circlet which adorns its crown. The third bird alluded 
to is a species of Petroica, allied to Petroica superciltosa, a bird dis- 
covered by the late Mr. Gilbert in the neighbourhood of the Beider- 
ken Lakes, and which with the present would admit of separation 
from the other species of the genus. For these birds Mr. Gould 
proposed the following names — PeejJiotus chrytopierygiut, Malurm 
coronatus, Petroica cervini renter. The next species to which he 
directed attention was a new hawk belonging to the genus Spilornis, 
and which diflers remarkably from the 5. undulatue, or Bacha of the 
continent of India, and the S. holosphilus of Manilla. For this bird 
Mr. Gould proposed the appellation of Spilomis ruf pectus. It was 
obtained in Macassar, by Mr. Wallace. A new bullflnoh of typical 
form was described under the name of Pyrrhula aurantia. For his 
knowledge of this pretty species Mr. Gould was indebted to the re- 
searches of Dr. A. L. Adams, of the 22nd Regiment, who killed it 
in the Western Himalayas. For a new Momot, Mr. Gould pro- 
posed the name of Momotus cequatorialis. This is a large and robust 
species, and diflers from all others in the broad spatulate feathers of 
the breast tuft. It was obtained at Ardudona, near the equatorial 
line, in the Andes. A very fine Odontophorus, remarkable for tlie 
rich chesnut red colouring of its under surface, received the appella- 
tion of Odontopkorut hyperythrus. For this bird Mr. Gould is in- 
debted to the Messrs. Verreaux, of Paris, who obtained it in a col- 
lection from Santa Fd de Bo^th. Mr. Gould has also exhibited 
and described three new and very beautiful species of birds, which 
he characterized under the following names — CoHnya amabilit, from 
Guatemala ; Halcyon fnlyidm, and Pitta concinna, from the Island 
of Lombock. 
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BIRDS* NESTS IN LAPLAND. 

The Secretary has read to the 2^iogioai Society a pa)^r On 
the Nidihcation of the Wax- wing, the Lapland Owl, and Tengtna* 
lin’i Owl,” by Mr, J, WoUey, jun., dated Muoniovara, February 2, 
1857. The wax-wing, sb obeyed in Lapland, makes a good-sized 
and substontial nest, but wiiliout much indication of advanced art. 
It is built on the branch of a tree, not near the boll, and rather, as 
one of the observers has said, standing op from the branches, like a 
fieldfare's or other thrush’s nest, than supported by twigs touching 
it at the sides, as tlie nests of many bii^ are supported. Of six 
nests, four were in small spruces, one in a good-sized Scotch fir, and 
one in a birch, all placed at a height of from six to twelve feet aVxive 
the ground. Five seems to be the ordinary number of eggs ; in one 
nest only there were as many as six. They have a pale salmon- 
coloured ground, upon which are distributed pretty equally good- 
sized purple spots, some with more and some with less deep cblour, 
but nearly all of them having a shade or penumbra, such as is com- 
mon in eggs of the chatfinch. The eggs are altout an inch in length, 
but hardly enough have been obtain^ to determine the average di- 
mensions. In the backward and cold spring of 1 85ft, the wax-wings 
had their full complement of eggs about the 12th of June. Two 
nests of the Lapland owl were mund in Finnish Lapland in 1856 — 
one near Sodankyla, in which were two eggs, and the other near the 
Aunasjoki. Teuginaliu’s owl lays its eggs in holes of trees, and 
occasionally in egg boxes. When once established, it cannot easily 
be made to leave its quarters, and it can, it is said, keep possession 
against a much larger bird. From the only nest Mr. Wolley had 
had the good fortune to meet with, the mother, after having laid 
four <^gs, was ejected by a golden-eye. 


NEW CASSOWAllY. 

Tmi Secretary has read to the Zoological Society a paper by Mr. 
Gould, on a new species of Cassowary lately discovered in the island 
of New Britain, an example of which, apparently fully adult, is 
either now living at Sydney or on its way to Europe. The following 
letter, addressed to Mr. Gould by Dr. !^nnett, contains the details 
respecting this new species : — 

“ Sydney, September 10th, 1857. 

** My dear Gould, — I send you an account of a new species of 
Cassowary, recently brought to Sydney by Captain Devlin, in the 
cutter Oberon, It was procured from the natives of New Britain, an 
idand in the South Pac^c Ocean, near to New Guinea, where it is 
known by the name of * Mooruk.’ The height of the bird is three 
feet to the top of the back, and five feet when standing erect. Its 
oedonr is rufous mixed with black on the back and binder portions 
of the body, and raven black about the neck and breast ; the loose 
wavy skin of the neck is beautifully coloured with iridescent tints oi 
bluish purple, pink, and an occasional shade of green, quite different 
from toe red and purple caruncles of the Gosuariiu galeatus ; the 
feet and legs, whi^ are very large and strong, are of a pale ash. 
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colour. This bird abio differ* from the C. ffnleatvs in having a homy 
plate iniitead of a helmet-like protuberance on the top of the head ; 
which calloo* plate hae the character of» and reeemb^ mother-of- 
pearl darkened with black lead. The form of the bill differ* coo- 
aiderably from that of the emu (Z>romat«* Nov<B-Holl<mdiat), being 
narrower, longer, and more curved, and in having a black and 
leathery cere at the bate. Behind the plate of the bei^ it a small tuft 
of black hair-like feather*, which are continued in greater or le«eer 
abundance over most parts of the neck. The egg it atx>ut the same 
size as that of the emu, and i* of a dirty yellowish green 
colour. 1 give this description from an egg obtained from the natives 
by Captain Devlin. The bird apjiear* to me to approximate more 
nwly to the emu than to the Cassowary, and to form the 
between those species. In its bearing and style of walking it resem- 
bles the former, throwing the head forward, and only becoming per- 
fectly erect when running ; it also very much resembles the apteryx 
in the carriage of its body, in the style of its mo^on, and in its 
attitudes. The aocurate drawing which accompanies this letter was 
taken from life by Mr. G. F. Angus, whose correct delineation of 
objects of natural history is to well known. Before closing my letter, 
1 have again examined the bird, and have to add that its bill pre* 
Bents a good deal of the character of that of a rail, and that it nttem 
a peculiar whistling chirping sound, and I am informed that it al^ 
emits a loud one, rosembling the word * mooruk, ’ whence, no doubt, 
is derived its native name. Hie existenoe of the species in New 
Britain, or some of the neighbouring ulaiida, has been suspected for 
the last three years, and some time since a young specimen was pro. 
oured, but unfortunately lost overboard during the voyage, — Ever, 
my dear Gould, your sincere friend, Gboboe BjEnriTETT.'* 

From the varied interest which Dr. Bennett has always manifested 
in tlie welfare of the Society, and the various contributions be has 
made to natural science, Mr. Grould considered it would be but a 
just tribute of respect to name the new bird in his honour, Ckumarms 
JBenntUi. Of this partioular section of the Struthionidie there are 
now three species; — 1. C. galeatut, a native of New Guinea; 2. 
C. AustrcUis, inhabiting the Cape York district of Australia; 3. 
C, Bennettif whose domicile is the island of New Britain. 


BIBDB OF KEW ORANAOa. 

Mr. P. L. Solater has read to the Zoological Society a paper, 
entitled, ‘^Further Additions to the List of Birds received from 
Bogotk,” which was supplementary to former communications on 
the same subject, and contained the names of fifty-two species of 
birds which the author had lately ascertained to be inhabitants of the 
interior of New Granada. Themj, added to the spedet enumerated 
in Mr. Sclater’s previous papers, raise the total numb^* of birds now 
known to behmg to this peculiar omHbolegy to upwards of five hun- 
dred and ten in uuuiber. Two of these birds, apparmtly hitheito 
undeeoribed, wereeharaoterised under tht names AnabaktttrimticMi, 
and Sderwrut bntniiaiii. 
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BIBD8 FBOM THl AMAZON. 

Mr. SotATiB hM reftd to the Zoolovioid Society a paper on a 
noUection of Birda, trantmittedbyMr. W. H. Batee^ from the Upper 
Amazon. Although many traToUers and collectors have passed 
through this country, we are still without any detailed information 
conoeming the general character of its ornithology. Those into 
whose hai^s ooll^ions from new localities come, are in general too 
prone to pick out single objects and describe them as new, instead 
of, what 18 much more important in a scientific point of view, giving 
an accurately determined catalogue of the whole of the species, such 
accounts being always useful as tending to increase our knowledge of 
the geographical distribution, and giving great assistance to future 
inveeiigators studying oolleetions from same quarter. The 

species transmitted by Mr. Bates are mostly from or from the 
Bio Javarri, the frontier stream of Peru and Bnucil. He nex^t laid 
before the meeting a review of the sj^ecies of the Fissirostral family, 
M oriwtidctf with a table giving their geographical distribution. 


HABITB or THR TROCHILCB CXRIORNIS. 

Mr. OotJLD having returned from a visit to North America, 
whither he had proceeded for the purpose of studying the habits and 
manners of the species of Trochilus frequenting that portion of 
America, has detail^ to the Zoological Society some of the results 
of his observations. Haring remji^ed that he arrived just prior to 
tibie period of the bird’s immigration from Mexico to the north, and 
had ample opportunities for observing it in a state of nature, he 
noticed that its actions were very peculiar, and quite different from 
those of all otb«r birds ; the flight is performed by a motion of the 
wings so rapid as to be almost imperceptible — indeed, the musctilar 
power of this little creature appears to be very great in every 
respect, as independently of its rapid and sustained flight it grasps 
the small twigs, flowers, Ac., upon which it alights with the utmost 
tenacity ; it appears to be most active in the morning and evening, 
and to pass the middle of the day in a state of sleepy torpor. Occa- 
sionally it oecurs in such numbera, that fifty or sixty may be seen in 
A tingle tree. When captured, it so speedily becomes tame that it 
win feed from the hand or month within half an hour. Mr. Gould 
haring been successful in keeping one alive in a gauze b^ attached 
to bis breast button for three days, during which it readily fed from 
a Mnutll bottle filled with a syrup of brown sugar and water, he 
4 etermiiied to make an attempt to bring some living examples to 
Enghmd, in which be sucoeeded, but unfortunately they did not 
long survive their arrival ; had they lived, it was his intention to 
have sent them to the Society’s Gardens, where they would doubtless 
have been objeets of great attraetaon. Mr. Gould exhibited a highly 
intereatiDg speeaes of Cenonris, which he had found in the oidk^on 
of Br. CadKit, of Boston, who with the greatest liberality permitted 
him to bring it to Bngland for ^ purpose of oompsHson and 
duKitplaon. For this new bird, fbrmix^ the fourth species of the 
genus, Mr. Oeuld proposed the name of Veriomis Oabolt, 
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CAPTCBB OP AN SAOLV IN SCOTLAND. 

A BUEPHEBD, named Ferguson, in the employment of Mr. Mac- 
artbur, of Admeanacb, has captured an Eagle tunnelling” the body 
of a sheep. Watching the motion of the eagle, he was eiuibled, by 
a sudden spring, to disable it so far as to effect (though not without 
the aid of his dogs, and after suffering a good deal in the encounter 
himself) the capture of the bird alive. It measures seven feet six 
inches from point to point of its wings, and is one of the largest that 
has been seen in the nart of the country where it was taken for 

C rs. A pair (of which it is one) have, for more than fifty years, 
n known to frequent and build in the crags above Inohken- 
neth, but without bringing eaglets to maturity, so far as is known ; 
and the shepherds in the district hail, with no small degree of 
satisfaction, the capture of the depredator such as this one is known 
to have been . — Olaagow Herald, 


WILD PIGEONS. 

Theiik was shot, lately, in the neighbourhood of Inverness, a Wild 
Pigeon, in which was found the enormous number of 1100 grains of 
wheat, barley, and oats, together with 40 grains of peas — the barley 
grains predominating. This seems to be no unusual case. Tliere was 
Bonm time before tliat another killed on a neighbouring farm, in which 
were found 70 grains of peas, along with a very large quantity of the 
different grains already mentioned, but the precaution of counting was 
not taken. It is stated, however, that the bird was full to the very bill. 
Such quantities by a flock of 100 or 200 of these destructive birds must 
be very considerable indeed in the course of a whole harvest season, 
particularly since some ornithologists maintain that such are the 
digestive organs of pigeons, that they are capable of partaking daily 
three times their own weight of food — a most extraordinary fkct, if 
true. It is needless to add, that the extenuination of such creatures 
must be highly desirable on the part of the farmer . — Inverness 
Courier. 


PELVIS OP THE CHLAMTPHORU8 TBUNCATDS. 

Dr. Gray has read to the Zoological Society a paper ** On the 
Structure of the Pelvis of Chlamyphorxu Truncatut^*' which he had 
recently had an opportunity of investigating in a specimen of this 
rare animal which had been transmitted to British Museum by 
Sir Woodbine Parish. The truncated posterior disk or shield is 
firmly attached to the pelvis by four posterior prooesses, and in the 
ceuti^ line by the elongated ridge of the post^or sacnJ vertebras. 


RXHIBinON OP LIVINO OAR- PIKES. 

Mr. J. E. Gavit, in a paper read to the American Association, 
has observed : — Professor Agassis said that the apparition of the 
oldest- fashioned fish alive was hardly less striking than if one of 
the old Egyptians were suddenly to present himself in the halL 
There were very few types of this kind to be found among living 
fishes, but there were many among foasils. They bad what other 
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fiabei luui not, % baU-nnd-tockei joint in the neck, so that they 
ooukl bow ; thU was common to them with reptilev. Hieir pectoral 
fine were small, and continually in a vibratory motion like cilia 
of animalcules. The same motion was also observed in the up}>er 
lobe of the caudal fin, which was the actual prolongation of the 
back- bone, and analogous to the tails of reptiles. In the Old Red 
Sandstone be had found a fifh which he c^led Glypticua, with the 
same sort of tidi. This went, with so many oilier things, to show 
that the order of succession in past times was exemplified now in 
the development of individuals. Here were also two features ob- 
served in genuine reptiles — the power of moving the bead on the 
back- bone, Mid the quati tail. He bad noticed also that these fishes 
would rise to the surface of the water, draw in air at the nostrils, and 
then emit bubbles from the gills. This was singular, and was a cha- 
racter only known to exist among reptiles. , 

In a paper subsequently read to the Association, *‘On Carboni- 
ferous Reptiles,” Professor Agassiz referred to a portion of the 
details as very welcome evidence of reptile life, and the difficulty of 
identifying animals from mere portions of ilietn. He said that in 
the dissection of turtles he had discovered the bones in the turtle’s 
ncick which were supposed to be fieculiar to birds ; so that liad a 
skeleton been found, tlie upper portion of it would have been re- 
ferred to a bird, and the lower to a reptile. These discoveries forced 
upon science the necessity of reconsidering many cases which were 
now relied upon as furnishing ^ood evidence of the existence of 
peculiar animals in past ages. He believed that the batrachians did 
not belong to the class of reptiles, but that they formed a class of 
unphibians intermediate between reptiles and fishes, and comprising 
a large portion of what were called the large reptiles of the old 



THE MUD FiaU. 

Wk have to record the death of the interesting specimen of Mud 
Fish {Icjfidmiren annectent) which had for upwards of two years en- 
joyed the climate of the tropics at the north end of the Crystal Palace. 
Many of our readers will probably remember the interest excited 
among the naturalists when it was announced that several of these 
animals, emliedded in mud, bad lieen sent to Sydenham by the 
Governor of Gambia ; and Professor Owen and other gentlemen 
attended to witness the opening of the case. Of all the specimens 
only three showed signs of life, afid these were oommittkl to the 
charge of Mr. Bartlett, under whose constant care they increased in 
suEe, notwithstanding their confinement. 


SCIENCR AND THE HKRRIKO FISHERY. 

PcBmo the fishing season, shoals of herrings enter the fiords 
of Norway at most unexpected intervals, and at places where often 
not more than one or two fishing-boats are to be fouud. Before the 
boats from the surrounding bays and fiords can be summoned to the 
spoil, the herrings are generally spawned and are away to sea again. 
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To preveBt tboit ropestod dimppointmento sad lotoes to iiie fiiber- 
men, the KorwogiMi Goriinimeot is about to ky a ovbmmriiio oabde 
along aomo miki of the coast roost frequented the shoals, 
with land stations at short distances oommmuoaiing with fishing 
Tillagee. The instant the shoal is seen in the offing, therefoTe (and 
it can always be known at a distance by the whales which surrouzid 
it), a messa^ will be sent along the coast telling each Tillage the fiord 
or bay which it has entered. —isle of Mtm Jowmal. 


THI OTBTEB-BCDS OF FRAKCS. 

M. Costs, Professor at the Colley de France, has visited the 
bays of St. Mak) and Cancale, in order to aaoertain to what extent 
new Oyster-beds might be formed, and what measures would be best 
oakmlated to re-people the old ones. The matter having engaged 
the attention of the authorities at St. Malo during the last four 
vearn, he found several new oyster-beds already established in the 
bay, and on causing them to be dredged in his prseenoe, pronounced 
them to be in an excellent state. He was informed that in one yeiur 
St. Malo had exported four millions of oysters, which produced 
87 , 000 fr. It it now folly proved that oysters transported to points 
where there never were any before, will thrive well and multiply 
just as in the old beds. This fact has confirmed M. Costs in the 
pinion that, in aoeordanoe witlt the desire of the Emperor of the 
Frenoh, profitable oyster-beds might be formed along the whole sea- 
board between Dunkirk and Bayonne. — Gfdignuvd'i Mmenger. 


OSTKACIDXS. 

M. Dcmeril has oommunicated to the French Academy of 
Sciences a paper by Mr. Holiard, on a genus of fish called Ostra- 
oides, remarkable for their strange form and for having the body 
clothed in an inflexible armour of hard plates, the tail fbs passing 
through a bole in their coat of mail. They are only met with in 
tn^oal regions, and are mentioned by Strabo, who calls them 

\ name lately re-adopted. Mr. HoUard has s^ially devoted 
his attention to the structure of the plates of this film, which are all 
polyhedral, and be has obtained results calculated to cast a new 
light on the fossil remains of many fish hitherto but imperfectly 
known. 


ARTIFICIAL PROPAGATION OP FISH IN FRANCE. 

MoNSnerR Cootk states that the first prooeediiig was to form 
piscioultural establishments in the various provinces of France, the 
principal one being at Hunaingue, where they produced the egga 
and sent them to be hatched at various smaller establishments all 
over France, as well as to nine other countries out of France—to 
Naples, Bavaria, Germany, Ac. From these remote places they had 
received fish egj^ back again in return for those sent to them. In 
the snooeeding year they sent two persons to inspeei every eatabliah* 
meot : they found th^ auccessful, and partioolariy Uiat of the 
Duke of NoaiOes, who had introdn^ vast quantHtes of trout into 
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» nT«r wb«f« BOW hftd boos Men before. Within the College of 
Franoey In e about fonr yards aqnare, be had construct^ an 

apparatna of Boinan oementy by mean* of which he had hatched 
1^,000 fish, and be found that of the number of eggs so deposited 
ono'half only produced fish ; but this he considered was a great gain 
OTer the natund mode practised by the fish of depositing their ova 
in the bed of a river, where the produce of only one egg out of 
1000, so naturally deposited, ever became human food. Several 
oommissioners are now engaged in propagating both salmon and 
trout artifidallT, to stock two great rivers, the Seine and Bbone, 
about 1000 miles in length. Salmon sre not known to exist in the 
rivers flowing into the Mediterranean ; but he is of opinion that they 
would live there, and the French are intending to introduce them 
this year into the Rhone, which flows into that sea. Monsieur Coete 
is now engaged in inspecting the marine fisheries along the coasts 
of France and of other countries, as well as in extending the oyster 
fiidieriet, Ec. Ihe rivers in France belong to the &)vemment^ 
and the public having exercised the right of fishing in them indis* 
oriminately, at all seasons, have in consequence oauj^t all they could 
without protecting the parent fish. The prince of the fisheries had 
thereby become very much reduced, but within the last three yearn 
the (3k>veminent has introdaced better laws, and has artificially pro- 
pagated millions of fish ; and as a proof of the beneficial results, an 
inmoased supply of fish has been brought into the Paris market^ 
thereby proving, this year, that fish can be artificially produced and 
successfully also, the only obstacles being their numerous natural 
enemies — msects, and other large fish, which eat up the eggs bo 
deposited in the rivers — and the want of protection from poachem 
to the parent fish in the rivers in the breemng season ; the poachers 
catching the fish in the breeding season, and the young fry alMV 
he considered the greaUu^ evil of the two. Puring the ensuing two 
years the £mpmr has prohibited all persons from catobii^ any fish 
m those rivers intended to be stocked, and especially the river seine. 
The surveyors of the forests, canals, and roads in France are 
authorized to protect the fiiiberies. Monsieur Coete considers the 
Danube salmon a distinct species of fish, not migrating to the se% 
bttt very similar in form to the trout, and be would only recommend 
its being introduced into lakes in England which are not connected 
with nlmon rivers. It is a very large, voracious fish, and might 
devour our more valuable salmon . — IhtwUe Courier. 

ARTIFICIAL PBODUCnOV OF BALMOIT. 

Thib interesting pursuit has been illustrated by aid of the i 
eeepe, at a sotrfe held at 8t. Bartholomew's HoepitaL Thus wae 
dmwB the ova pteeerved in gelatine, which, uher being fdaced 
hi a river, produces in a few weeks the most minute of tl^ fish 
tribe, from whence it takes the form of what is called parr, a fish 
not exceeding three or fonr inches in length, at which it coothmen 
for twelve or fifteen months, when it chai^M its scales so as to ptw- 
teet H horn the action of the salt water, when it makes to sea, 
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turninff to its native watera in about aix weeks a noble fish of 15 lb. 
or 20 Id. weight ; and, should it remain unmolested^ again, in the 
following year, it goes to sea, returning once more as noble a fish as 
ever graced a royiH board, the largest fish exhibited that night being 
about three feet long and ten or twelve inches broad. The inspec- 
tion of these specimens oould not fail to produce s|>eculations as to 
bow much may be done by a judicious regulation with rerard to fish- 
ing in certain waters at fixed periods of the year, to produce for the 
pm)lic an immense supply of a dainty and wholesome food at mode- 
rate prices. So successful, indeed, is tlie artihcial breeding of 
salmon become in France that, whereas a few years ago it was oifii- 
cult to procure this fish in Paris fur less than Ss. or is. per lb., it 
has this season been selling as low as 6d. per lb. 

S£A FISHKBIS8 OF IRELAND. 

Mr. W. Andrews has communicated to the British Association, 
a paper * ‘ On the Sea Fisheries of Ireland, with reference to their 
Investigation Practically and Scientifically,” In the course of his 
paper, he drew attention to the great want of knowledge exhibited 
Ly fishermen of the pioducts of the sea. He introduced specimens 
of a substance which he stated was regarded by the fishermen on 
the west coast of Ireland as the spawn of the turbot ; and wherever 
this substance was found, trawling had l>een forbidden. All the 
regulations for fishing were founded upon the evidence and opinions 
of fishermen ; and where these were incorrect, the regulations acted 
just the opposite to what they were intended to effect. 

Mr. J. K Bowcrbank sUted that the 8j>€cimen just exhibited was 
not the spawn of a fish, but a not uncommon form of sponge. It 
bad no other relation to fish than this — that where these sponges 
were found, there would Mollusca be found, and where MoUusca 
abounded fish w’ould be plentiful, so that exclusion from the ground 
on which this spon^ lived, would probably be exclusion from a good 
fishing ground. Mr. Blomfield stated that be was interested in the 
fisheries of the coast, and that the local authorities had the greatest 
difficulty in knowing what rules to enforce upon fishermen, arising 
out of their prejudices, the trawling fishers and long lino fishers 
always holding diametrically opposite opinions. Professor Allman 
expressed his pleasure at having heard Mr. Andrews’s paper. To 
naturalists, navigators, and fishermen, it was alike interesting and 
instructive. The register of accurate soundings was of great im- 
portance, as depth regulated the distribution of marine life in the 
same way that height regulated terrestrial life. Mr. M ‘Andrew 
stated his conviction that ood and ling fed more upon the Mollusca 
than the Crustacea ; that where Mollusca abounded, there these 
might be exp^ted. “Fishing Banks’* were not banks, but 
very variable districts where fish abounded, led there chiefly for the 
sake of food. From his own dredgings around the ooast of Ireland, 
be believed there were many districts where fish abounded which had 
not yet been worked at all. Mr. Patterson stated that the subject of 
establishing schools in fishing villages had often been discussed by 
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the late Edward Forben and Robert Ball. If the children could bo 
taught to obaenre for themselves, and grow free from prejudioes, 
the reaouroes of our coasts mi^ht be greatly increased. One great 
evil of all the laws and regulations hitherto issued was, that no one 
oared to see them put into execution, and the fishermen were, after 
all, left to their selfishness and ignorance. Dr. Lankester stated 
that the oommittee had that morning called for a report on the habits 
of those marine animals which were used as food, in order to enable 
persons interested in the capture and sale of these animals to carry 
on their business with the greatest pomible advantage. 

Dr. Redfern pointed out numerous inaccuracies in the existing 
descriptions of Pluitrella hUpida, under the names of FUutti'a hiipida 
and Jr lustra caraoso, — referring especially to the facts that no spinee 
are ever to be found on that side of the aperture of the cell next its 
base ; and that whilst in specimens gathered in Kincardineshire the 
spines are plaoed on the septa all round the cells, in those gathered 
in Dublin Ray the spines for the most part form a semicirele over 
the aperture, two or three only being found on the sides of the oell 
in rare instances, llie Doctor then described the structure of the 
polypide after its removal from the cell, and its development by 
germination, describing its various stages from day to day, as it 
grow from a mere projection on the wall of the original cell, upto 
a complete oell with its spines and fully protruded polypide. The 
various characters of the perfectly formed soophyte, with its cells set 
with spines ; the most prominent features of its anatomical struc* 
ture, and the growth of the new being from day to day by germina* 
tion, were illustrated by a series of coloured drawings made by the 
author with the camera lucida ; and microscopical preparations 
exhibited to the members showed the characters of the cell, and of 
the polypide after its removal. 


THE ME0I8T0P8. 

The Secretary has read to the Zoolo^cal Society a paper by Dr. 
Baikie, ** On the Skull of a species of Mecistopa, ini^biting the river 
Binue, or TsAdds, in Central Africa.” In August, 1854, while at 
the town of Ojogo, on the river Binue, Dr, Baikie 's assistant pro- 
cured fri>m a native the skull of a MccUtopa; and as this was the 
only occasion on which be met with its remains, and as he never saw 
one in the river, he concluded that it is there a comparatively scarce 
sfiecies. He subsequently described the animal to Dr. Barth, who 
informed him that he had never met with it. The skull seems from 
its appeanmee to be that of an adult auimal. Its extreme length is 
22^ inches, the greatest breadth being ^1, or nearly in the propor- 
tion of 24 to 1. From this it may be inferred to bs most probably 
M. catapkractus, the proportion of the length to the breadth being 
the same in that speciee. 


FUBCILLA. 

Thi Secretary has read to the Zoological Society a paper, by Dr. 
Gray, on tbe genus FurceUa of Oken. On making an aperture in a 
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Mrfect specimen of Furcdla which reoenUj reached bis hands, 
l>r. Gray found that, although the animal had two of the oharao- 
^eristics of the family Teredinidoe^ it wanted the third. The plates 
'Within were only the pallets, which are simple, and somewhat like 
^ose of the more common Ttrtdo norvtgica ; there were no proper 
ehelly valves, nor even any rudiments of them, and the animal forms 
« genus in that family which has the abnormal character of wanting 
the true shelly valves, which are so universal in the Conchifera, 
The reason of this abeencc seems to be explained by the fitot that the 
animal does not require them to protect its head and nervous centre, 
living as it does in a soft sandy mud, while they are recjuired in 
agendo and the allied genera, which have to bore their way into hard 
•wood or stone to form the hole that is to be lined with the shelly 
tube. Sir Evcrard Home, in his Lectures, when describing the 
smimal of Teredo navalla, refers this shelly tobe to the genus TeredOt 
and gives a very good figure of the pallets, or, as he called them, 
operculum but he was not aware of the absence of the shelly 
valve, for he figures what he considers the ** boring shell of the same 
Teredo.** What he haa here taken for the “ boring ahell,” or true 
valves of the animal, ia evidently a fragment of the plate which 
elosos the end of the tube. 


HOW TO MAKAOK AN AQUABIUM. 

The following inatnictiona for the management of an Aquarium 
have been riven in a lecture upon the subject by Mr. Warrington, at 
the Royal Institution : — 

Water, /^etk and woriitr. — The water used for the aquariora should be clean, 
and taken direct ftrom a river, or from a soft spring, and aboold not have been 
porifi^ bj means of lime. As regards sea water, it should, if possible, be taken 
at a distance IVom shore, and at the i>eriod of high water. If artifieial sea water 
is emplojred, it should be made either from the saline matter obtained bj the 
evaporation of sea water, or by the following formula Sulphate of magnesia. 


carbonate ol lime, xl grama. These quantities wul make ten gallons. The sp^ 
cillc gravity of sea wi^r averages about 1*025 ; and when ft^m evaporatioB it 
rwMhea above this, a little rain or distilled should be added, to restore it to the 


original density. 

Fegs^o^toa.— The plants best fitted for &eab water are the valliineria spiralisL 
the myriophrllnm, ceratophyllum, and the anacharis^ ail of them submersed 
plants, and nilfllling the purposes required most admirably. From the great 
•apply of food in the aquarium, the growth of the vsUisneiia ia very nmid, im it 
requires, therefore, to be thinned by weeding ; this should never be doxie until 
late in the spring, and on no account in the autumn, as it leaves the tank with a 
weakened vegetimon at the very time that its healthy fhnotiona are most required. 
The vegetation of the ocean is of a totally differeot oharaoter and oottqKmtion. 
being very rich in nitrogenoos constituents. There are three distinot ooloured 
growtha,-^the brown or olive, the green, and the red. For the purpqtea of the 
aquariom, where shallow water subjects are to be kept, the best variety is the 
green, as the ulvn, the enteromorpha, vanoheria, cQadophora, he. Theee^MMdd 
be in a healthy state, and attached to rock or shii^e wheat introduoed. We 
shall have occasion to notice the rhodoeperms under the head of Light. 

' V *** — ^ most important element in establishing and maintaining the 
permanent balance between the animal said vegetable l2e j without whimi no 
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that It had to !>• rofdaoad \)j amaUar Tarietka of Unmaae, by idanorbis, and other 
»peeitm of ireah vaier anaiL Th« number of iheae ahoiud lie adjusted to the 
qottttty of work they are required to perfonn. In the marine aquarium, the 
oomaMMi perriirinkle ralflls the rMoircd dutka moat elBdeintly, and is (^eraUy 
pretty active in his movaments. The varietlea of trocfans are also most sdnitrabie 
acaveiifeni ; Uit it most be borne in mind that they are accustomed to mild tem- 
per^urea, and trill not bve lonjt in a tank liable to mneh exposure to cold. The 
naasa reticulata not only feeds on the deoa^ng matters expo^ on the aurfhce of 
the rockwork and shingle, but burrows bdow the sand ana nel>blea with the long 
proboscis erected in a vertical pmtion, like the trunk or the elephant, when 
crossing s river. But in the ocean there are innumeral)le scavengers of a totally 
differing class, as the annelids, chitons, starfish, uudibraneh molluscs, Ac. ; thus 
alfording a nuwt beautiftil provtskm for the removal of decaying animal matter^ 
and converting it into food for both fish and man. 

Light , — It is moat probable that the greater amount of failures with the aqua* 
rium have arisen from the want of a pro}>er adjustment of this most inipoHaut 
agent ; the tenden^ being jmerall}' to afford ss much sun’s light ss possible ; 
but, on oontiderataoo, it wm be found that this is an erroneous impresskm. 
When the rap of light strike the glassy surface of the water, the greater part of 
them are reflected, and those wWh permeate are rrfracted and twisted in 
TariotM directions by the currents of tne water ; and where the depth rt oon- 
■Merable it would be few rays which would penetrate to the bottoip ; but let the 
Mtr&oe become ruffled hy the passing wind, and it is little light that can be tran»> 
xttitted ; and when this same dUturhing cause lashes into waves and foam, not a 
ray oau pass, and all beh)w must be dark as night. Too mneh light should there* 
fore he svoided : and the direct action of the sun prevented by means of blinds, 
atipling, or the like. It is a great desideratum to preserve the growth of the 
lovely red algw in all their neural beautv, and prevent their being covered wtth 
a parasitic gn»wth of green or brown coloured plants ; this can be effected by 
modifying tnc light which illuminates the aquanum by the intervention of a Y)lne 
medium, either of stained glass, of tinted varnish, coloured blinds, Ac. The tint 
should be that of the deep sea, a blue free from pink, and having a tendency 
rather to a green hue. This minified light affects also the health of those crea* 
lures which are coufined to shaUow waters, so that a selection of the inhabitauts 
must be made. 

Heat , — The proper control of this agent is also most material to the well-being 
of these tanka, for experience has proved that an increase or diminution of tem- 
perature beyond certain limKs acts nu>st fatally on many of the creatures usually 
Kept. These limite appear to be from 4&° to 76® Fahrenheat. The mean tempe- 
rature of the ocean is estimated to be about 56® ; and this does not vary more 
than 12® throughout the varying seasons of the year, showing the extreme limits 
to be from 44® to 68®. Great care should therefore be taken to idFurd as much 
protection as possible, bv the arrangement of the rockwork, both from the sun’s 
rmj9 by day, and the effects of radiation at night, as from the small volume of 
srater ooatained in the aquarium these effects are rapidly produced. 

JPbsd. — As ma^ persons, to whom those interested in these matters have 
m^urally looked lor instruction have decried the idea of feeding, it will be neces- 
aary to offer a few remarks on that point. How creatores, so voracious as most 
of the denisetts of the water are, b^h fresh and marine, are to thrive without 
food, is a question it would be difflcuU to aohre ; common sense wcwld say they 
must gradxudly decrease in sise, and ukimatel^ die from atarvation. The food 
etnplc^red shomd be in accordance with the hdbits of the fish, Ac. For the vege- 
table and mud feeders, vermicelli, crushed tmall, with now and then a 
n nim al food, as worms, small shreds of meid, rwtped boiled liver, and the like. 
For the marine creatures, raw meat dried in the son and menstened when used, 
answers very well. Oyster, mussel, cockle, raw flah, ahrimps, and the like mat- 
ters may be emplo;^ ; these should be cut or pulled into very small pieoea, and 
Berer more given tnan they can at once appr o pr i ate ; and if rejected by one it 
i hryld be traaaferred to another, or removed from the tank. In the caee of 
•etinia, they require, from their fixed position, that the food should be guided to 
their teotaclea ; and if the smmsl fo^, of whatever kind, is soaked in a Uttle 
water, mid the water that impregnated with **»i*"^l fluids iW dropped in mode- 
nte quantity into the tank, » will afiford food for the smidl entomostraeba and 
amalier creaturea with whi^ the water abounds, and whidb oonatitate the food 
for many of them. 



232 


TEAm-BOOK OF FACTS. 


VIOROBCOPIO EXAMtyATIOK OF SHELLS. 

Mb, Chittt hai exprotiod to the Zoological Society hi* thAnlu to 
Dr. Livesay for the great asauitniice hii Microscope and mgeniou* 
contrivanoea had affoi^od him in the Examination and Measurement 
of Sliolli, enabling him to measure to the Uiousandth piM^ of an 
inch with the nicest accuracy. 


MEDUSAE. 

A PAPER has lKx*n read to the British Assooiation, ** On British 
Naked-eyed Meduso!, with notices of seren undescribed forms," by 
Mr, Joseph R. Green. 'I’he author commencetl by alluding to the 
j)rogre#s which ha<l been made in the study of the Naked-eyed Me- 
dusfle since the publication of Professor E. Forbes’s monograph ; the 
researches of Agassir, I^rtjuckhanlt, and Gegenlmur l>eing more espe- 
cially dwelt on. He next gave a list of the Acalephee which he had 
liitberto observed on the Dublin coast, in all amounting to twenty- 
five species. The Phyaogmda were rej>rosent©d by the beautiful 
Agalntopsis of Bars. The Ciliograda by two species of Cydippe — 
one of Beroo and the Kufmia nonrgiea. The Steganopbtbalmata by 
all the British species, except Pelagia ; and the Gymnoj>bthalinata 
by thirteen *|>ecies. six of which were new to science. In addition 
to the above, two other srHJcies of 'J'hauiuantias had been taken in 
Belfast Bay — one, the T, lincata; the other, a new species, which be 
pro|>o*ed to name 2\ Pattrrsoun, I’he author then }>roce©ded to 
describe the seven new species which ho had discovered. Three of 
these were reforreil to the genus Tlmuinantias, one to Bougainvillea, 
one to Euuorea, one to Steef»strupia, and one was deemed sufficiently 
remarkable to induce him to establish a new genus for its reception. 
This last animal was particularly interesting, since it was, in all 
probability, identical with the lutHlusoids pn^uced from Coryne, as 
obsorveil in Iceland by Profefwor Steenstrup. The author also 
noticed that in this medusa repnaluction took place by germination 
from the tentacles Uieinsi lvoa, as also from tl>e tentacular bulbs. He 
Lad observed the latter mo<le to occur in his new species of Steen- 
strupia. The development of medusoids fwm Laontedea (fruiculaia 
was next alluded to : in all the cases which the author had himself 
observed, the medusoids were free and detached, nor in any instance 
was he able to corrt>borate the statement of Loven, *'that the medu- 
Boids merely exjianded at the summit of the ‘ ovigerous vesicle/ 
discharged ova, and then perislicd,” He did not, however, wish to 
deny the correctness of Loven’s description. 

Mr. Patterson congratulated the Association on having obtained 
so good an observer as Mr. Green in this field of inquiry. Professor 
Wyville Thompson stated it as his conviction, that the Naked- eyed 
Medusce were truly species, and not inedusoid forms of Sertularian 
xoophytes. The only families of zoo^iytes producing medusoids with 
which he was acquainted were the Tubulariads and the Campanu- 
lartadte. The Rev. Thomas Hincks thought that the true nature of 
tlie Gymnopbthalmatous Medusss had not yet been demonstrated, 
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and that there waa etill g^eat reason to belioTe them roedueoid forms 
of unknown speciee of auophytes. 


THE CBOOODXLt IK OEKTRAL AFBICA. 

The SeorrUry has read to tlie Zoological Society a jpaper On the 
speoies of Crooodilus inhabiting the rivers Kwdra and Ilinue (Niger 
and Tsddda), in Central Africa,” by Dr. W. Balfour Baikie. Among 
the zoological collection which Dr. Baikie made during his visit to 
tlie rivers Kwdra and Binui*, in 1854, were several skulls of croco* 
dilea, varying in length from 14 to 26 inchee. A careful compara- 
tive examination of these showed them all to be possessed of similar 
characters. In various prominent points they resembled C. mar- 
ffinatut, yet in proportional measuremeuts they approach more nearly 
to, while not altogether agreeing with, C. mtltjavit, showing that in 
many ebaraoiers ^ey are intermediate, and thus eitlier lowering 
these two into mere varieties, or, as Dr. Baikie believed more pro- 
bable, establishing fur themselves specific characters. They showed 
the crocodile from the Dinuo to be proportionally longer than C. wtJr 
^n's, and much more so than C. tnargirnttu*. Dr. Baikie added a 
few other general characters derived from these skulls, and stated he 
had compared them with twelve others of Indian and American 
species, from all of which they were quite distinct. 


THE NAUTILUS. 

Mr. Cuming has communicated to tlie Zoological Society a paper 
** On the Nautilus umbiliccBtus of Lister,'* by t)r. A. A. Gould, of 
Boston, U. S. He states that, in looking over the shells of a dealer 
in Boston, he observed three specimens of an umbilicated Nautilus, 
which struck him as differing essentially from the shell commonly 
know'n as Nautilus unibilicaius, A more careful examination satis- 
fied him that they were quite distinct, and he made out a compara- 
tive description of them, intending to designate the newly- observed 
one by the name tejrturatus, on account of its finely reticulated sur- 
face. On the supposition, then, that these are two distinct species. 
Dr. Gould thinks it proper to restrict the term applied by Lister to 
the shell represented by him, and to substitute another for the shell 
ordinal ily named umbilicatus. The term ** scrobiculatus** indicated 
in manuscript by Solander, adopted by Dillwyn, and placed by 
others as a s^^nym, Dr. Gould considered might be appropriately 
restored to this species. 


PKRRIWINKLXB. 

Mb. R. Pattebson has read to the British Association the follow- 
ing note of the quantity of perriwinkles {Litorina litorea) shipped at 
Belfikst during toe years 1853, 4, 5, and 6, furnished by Mr. Ed- 
mund Getty, Secretary to the Harbour CommissioDeni of that port. 


Tesrt. 

Bsk*. 

Tons. 

Boshelt. 

im . . 

. . 1084 . . 

. . 181 

. . 3102 

1854 . . 

. . 3S26 . . 

. . 45»i . . 

. . 787m 

1856 . . 

. . 2286 . . 

. . 400 

. . 6858 

1856 . . 

786 . . 

. . 137 

. . 2358 
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Sttoli of tboie m are not got in the Bay of BdiMt, are prinoipaUT 
coUeoted on the oomU of the County Down ; but the ** banki^’ 
from which they have been derived are becoming exhausted, and 
DO longer capable of tupplying the demand. The quantity of perri- 
winktoM defU^t is now imported from Htmnraer to B^aet^ and 
thenoe re>ehipped for Lon^u. The local term in the north of 
Ireland for tlw perriwinkle i» “ whelk.” The “ whelk” (Ifitccinum 
undaium) ia known aa the ** buckle.” 

llie reading of thie paper led to a general convereation on the 
imbjeot of the habite of marine anin^ need a« food, and the 
methods of tlieir coneervation. Mr. PiUterson, of Belfast, stated 
that fishermen are generally ignorant of the simplest fact connected 
with the habits of the animals they catch, and stated as an illustra- 
tion, that at Belfast one imrty of mihermen swore before a court of 
law that flat-fish deposited their spawn on the shore, whilst another 
party swore etpialiy hard that they went out to sea to deposit their 
spawn. Professor Kinahan added that a frequent cause of the 
destruction of the Crustacea on our coasts is the occurrence of 
either great heat or oold at the period of the hatching of the spawn. 
The young are hatched in holes and shallow pools on the shore, and 
either heat or cold kills them. Professor Wyville Thompson stated 
that the laws which regulate the develo)>ment of animal life are 
little undersbjod, and that tlie naturalist must be careful not to 
promise tlie fisherman too much. 


LBKOHK8. 

M. DE QuATRKFAOKa has recently oommunicated to the French 
Academy of Hoionoes a seri(M of important erperiments oonceming 
the Preservation of Leeches. From these experimwits it appears 
that the Algerian leech, which has been considered greatly inferior 
to those of Bordeaux, is quite equal to it in quality, provided proper 
caution is used in exporting it M. de QuatiWisges, however, 
recommends that measure's be taken to regulate the trade in Algeria, 
to prevent its marshes, which are very rich, from being too soon 
exhausted, like those of Hungary and Wallacbia. He farther 
recommends an apparatus for preserving leeches, invented by M. 
Vayson, whom the War Department had sent over last year to 
Al^ria to explore the marshes. This apparatus oonsists in a kind 
of large earthen pot, in the shape of a cone with its base downwards, 
piero^ with small boles ; it is filled with earth taken from the 
swam|>8 ; the ix)t is ))laoed in an earthen dish oontaining water to 
the height of about three inches ; this sufiSoes to keep the earth 
within sufficiently moist The mouth of the vessel is covered with 
gause. In this apparatus leeches have been kept without nourish* 
ment for a whole year without any mortality. 


THE TOAD. 

EvideFCS of the oft-asserted fact in natural history, that a Toad 
continues to live, although deprived of food, light, and air, has been 
witnessed at Kinnahair^ in Boss-shire, last week. Osie of Mr. 
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B 4 mn'i mmm, on the 12th of Anrait, 1855, pieced e Uto toed in e box 
eboui four inohet eqnere, end boried it e foot end e helf under 
gnmnd. On the 12th of August, 1357, the box wes dug up, 
end on removing the lid, the toed wes found to be eiive, end eppe- 
rently in excellent health, end weiked off e« if nothing nnosuel 1^ 
happened. — Invemm Couritr. 

PHOSPUOBSfiCKHCX OP INSSCT6. 

Mb. ThoBNTON T. Hehapath has taken ailvantage of a lecent 
trip to South America, tt> collect end examine the hre-flioii, in order 
to get at the secret of their luminosity. The commonly received 
(minion in r^pird to the source of the light emitted by insects is, 
that it is due to the slow combustion of pho^horus, resembling tluU 
pruned bv gently rubbing a wafer match with the fingers. Mr. 
Herapath denies this, however, as he was unable, on the anplication 
of the meet delicate tests, to detect the smallest trace of phospltorus 
in the bodies of these curious little creatures. His opinion is, that 
the light is caused by the burning of a peculiar compound of carbon 
end hydrogen, form^ in a special gland. 

BEX-KEEPINO. 

Chlobofoim has been applied instead of sulphur to Bees. A cor* 
respondent in the Ediii^rgh Evtning Ctj^rant has adopted this plan 
suooessfully. The quantity of chloroform required for en ordinary 
hive is the sixth part of an ounce ; a very large hive may take nearly 
e quarter of en ounce. His mode of operation he describes as fol* 
lows : — I place a table opposite to, and about four feet distant 
from the hive ; on the table I spread a thick linen cloUi ; in the 
centre of the table I place a smali shallow breakfast plate, which I 
cover with a piece of wire gauxe, b) prevent the bees from coming 
in immediate contact with the chloroform ; and into this plate I pour 
the chkm>f6nn. I now quickly and cautiously lift the hive from the 
board on which it is standing, set it down on the top of the table, 
kemung the plate in the centre ; cover the hive closely up with 
doths, and, in twenty minutes or no, the bees are not only sound 
askap, but, oontrary to what I have seen when they are suffocated 
with sulphur, not one is left among the combe ; the whole of them 
are lying helplesB on the table. Y ou now remove what honey you 
think fit, replace the hive in its old stance, and the bees, as they 
recover, will return to their bmne. A bright, calm, sunny day is 
the best ; and you should commence your operations in the morning, 
before many of the bees be abroad. 

▲ FEW FOOD FOB BXES. 

Two agriouliurists of the Department of the Var observed in the 
month Of May last, that all the bees bad left their hives, although 
the latter were well filled and exceedingly heavr. Towards evening, 
the bees retomed heavily laden, but on the mllowing morning set 
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out again in a direction wbtoh waa tbit time oarefblly noted by the 
farmers. They immediately followed them, and eoon airtyed at a 
farm where cakee of tilteed, which bad been prerioualy snbjected to 
the oil prem, were being beaten up into a paate with water, to be 
need aa manure for potatoes. There they saw their beea clustering 
round the tubs containing the pnste. The agriculturista immediately 
procured their bc»e« abundance of this foo<l, and have been rewarded 
with nearly ten times the usual quantity of produce, besides an im< 
roense increase in the reproduction of the insect. 


A KIW KIND or WAX. 

M. Rtaniblar Julikn, professor of Chinese at the College de 
France, has published an interesting article in the JUvue del'Ouest 
on an animal substance used by the Chinese instead of Wax. The 
subject is of some importance, since it is in contemplation to intro* 
duoe the insect whicli produces this substance into Algeria. M. 
Julion has found a complete account of the manner of rearing the 
insect, and cultivating tlie plant on which it lives, in some of the 
Chinese works existing in the Iruiterial library. There are three 
kinds of plants which afford nourishment to the insect, viz., the rhus 
suocodaneuni, the ligustrum glabruin, and a kind of hibiscus, akin 
to hibiscus syriaous. The wax insect is white and very small. 
About the beginning of J une it climbs up the plant, and fe^s upon 
it, gradually depositing upon its branches a kind of slime, which is 
condensed into a sort of white wax, giving the tree the appearance 
of being covered with hoarfrost. This is scraped off towards the 
end of Augvist ; it would be too late to do so after the first week 
of Septem^r, since it would adhere tot) firmly to the bark. After 
it is collected, it is melted in boiling water, and strained through a 
cloth. The wax thus obtained is incorporated with one-hund^th 
part of its weight of oil, and then used for candles, which are much 
superior to common wax tapers. When the insects grow old, they 
turn firom white to red and bmwn ; they then congregate and hang 
from the branches in clusters. In the first stage of its existence, 
the insect is no bigger than a grain of millet, but it grows in time 
to the size of a hen’s egg ; so at least the Chinese author says. When 
it is about to lay its eggs, it forms a kind of shell, which it fills 
with very minute white eggs. These are collected in the beginning 
of May, wrapped up in ginger leaves, and suspended to the branches 
of the tree. Care must be taken to prevent the ants from destroy- 
ing the eggs. 


aPONGES. 

Mr. Bowirbakk has read to the Royal Society a paper ** On the 
Anatomy and Physiology of the Spongiad®.” The author rejects 
the arrangement of Spongiad® by LAmarck, which is based entirely 
on external form, and is wholly inadequate for the discrimination of 
species. The olassifioation adopted by Drs. Fleming, Grant, and 
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Johofftoo, dependent more eipeciallj on the cbemicel oonstitoentt 
of ihnee bodiee, ie fer too limited to ^ applied to generic cUarmoteni. 
The author hM, therefore, for this parpoee reject both tyetema, 
and haa retaim^ the latter one for forming primary divisions only ; 
and be purposes founding the generic obaiaoiers piinoi^ly on the 
organic structore and mode of arrangement of the skeleton, in 
accordance with the practice so generally adojited by naturalists with 
regsrd to many of the higher classes of animals. Tethca^ (f'eodut, 
Dytidra, and a few others, are the only well-defined genera Uiat have 
yet been established ; while others, such as llalxchimdria, even in 
the narrow circle of the list of British species, contain at least ten 
distinct modes of arrangement of the skeleton, each of which is 
constant and well-defined in its character. 

It is not intended to propose the rejection of any of the well- 
established genera of preceding authorities, but to confine each 
genus strictly within the bounds indicated by the peculiar ino<l^ of 
structure of the skeleton which exists in that s])ecies of sponge 
which is the oldest-established and best-known type of Uje genus, 
and to refer all others that may distinctly differ from that type to 
the new genera founded on structural principles. 

It is proposed to characterize the elementary tissues in the follow- 
ing order ; — 1. Bpicula. 2. K era tode or homy substance. 3. Mem- 
branous tissues. 4. Fibrous tissues. 5. Cellular tissues. 6, 
Saro<Kle, 

And, in the second place, to treat of the organization and phy- 
siology in the following order : — 1. The skeleton. 2. The sarcadous 
s^*8tem. 3. The interstitial canals. 4. llie intermarginal cavities. 
6. The dermal membrane. 6. The pores. 7. The oscula. 8. Inba- 
lation and exhalation. 9. Nutrition. 10. Cilia and ciliary action. 
11. lleproduction, gemmulea, &c. 

And to conclude with observations on the generic characters. 

The author then proceeds to describe the specula, which he states 
are essentially different in character imm the fibres of the sponge, 
although the latter may be equally siliceous with the former. How- 
ever closely the spicula may be brought into contact with each other, 
or with silioeous fibre, they appear never to unite or anastomose ; 
while the fibre, whether siliceous or keratose, always anastomoses 
when it comes in contact with other )4urts of its own body or with 
those of its own species. A detailed description is given of the 
orimn and progressive development of these organs, from which it 
is Werred t^t they are the homol<^es of the l^es in the higher 
classes of animals, and that the forms they awume are always of an 
organic type, never crystalline or angular : and the same forms of 
spicula sure found composed of either silex or carbonate of lime, 
demonstnUinff the fact that the deposits of earthy matter are in- 
fluenced by the laws of animal organization only, and never by those 
of inorganic or oi^stalUne arrangement. 

Each species of sponge has, not one form of spiculum only, equally 
dispersed throughout its whole substance, but, on the contrary, separate 
pans have their appropriate forms ; and thus we find that there are 
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often three, four, or eren mofo forme of qpioub in the eune indi- 
vidiud. author, therefore, in deeding them, propoeee to 

treat of theee organe in the blowing order: — 1. ^cula of the 
ekeleion. 2. ConneotiBg epicuia. 8. DefeneiTe epiottla. 4. dpicula 
of the membraiiee. 5 , Bpicula of the earoode. 6. Spicnla of the 
fl^mulee. — For the entire tMi{»er, see the Proceedinge of the Eojal 
Society. 


MOLLuacA, THXim irumiB. 

CoLONiL PotTLOCK, in hU late addreae to the Geologioal Society, 
■iatee, on the exoelleot authority of Deabayes, that the known 
apeciea of living molluaca have increased fourfcdd within the last 
tnirty years — from 5000 to 20,000. Tlie lint of foeeil moUuaoa haa 
probably been enlarged in a atiil greater proportion within the 
game period. 


BOTANY. 

ALTERNATION OP PLANTS AND AKIMALR. 

A PAPER has l)6en read to the British Association *'Onthe 
Alternation of Generations and Parthenc^ienesis in Plants and 
Animals,” by £>r. Lankester. After alluding to the phenomena of 
** Alternation" as described by Steenstnip in the Entmma, Medoam, 
and Sertularian polyjNS, and to the phenomena of Partlienogeneab, 
deecrihed by Owen and Von Siebold, the author concludes his pimer 
as follows; — we turn now to the vegetable kingdom, we find 
perfectly analogous phenomena presenting themselves. In fact, the 
modifications of the reproductive function, which have recently 
excited so much surprise in the animal kingdom, are the normal 
forms of the function among plants. In the roots and branches of a 
tree we have a gigantic * nurse,* and the buds are its progeny. 
Just as we find the same teoondary products called ^gemn^'in 
animals either remaining adherent to their parent- stocks, as in the 
Sertularian and other aoophytes, or floating as in Hydra and 
many others, so we find the buds of plants remaining attached to the 
tree, or brooming aeparated from it. J ust, too, as we find a different 
form assumed by the secondary offitpring of the * nurse, ’ as in the 
soolex-head of the oyatio-vrorm, so we find in such oases as those 
presented by the * hulbiUos,’ the *holh,’ and the ‘ ^>onile,* Afferent 
forms asBuii^ by parts having the same relations in the plant as in 
the animal. So likewise in the plant we find a greater ^ange of the 
secondary offopring taking plaoe, when sexes are developed and 
flowers ars produced, and the hermaphrodite flower, with its stamens 
and pistilB, is the representative of the segments (progioitides) of the 
tape-worm, with its male and female apparatua in a common en- 
velope. We may go yet further with our analogies in the vegetal 
kin^om. Here also we have numerous cases in which the gwro-oell, 
the ovule, is produoed, and developes within itself an embryo c^te 
independent of the influence of the sperm-cell, the pollen.” The 
pap^ was illustrated by the following diagram ; — 
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HoiKHnonfit. 


HsTSBoaimwit. 


(K«nn)do«tiTe forcr Mtiaf 
llmmiili •ivdfaur cwito.) 


It w represented in— 

A. punts bj Phytoida. 

1. laophytoids. 

Bo^. 

%. AUaplirtoids. 
BulbiUL 
Bulbs. 

BponiUf, tc. 


B. Animals by Zoasdt. 

1. Isoaocsda. 

Qema, or buds. 

3. ABosooids. 

Knraes (Bteenalrap). 
A|punoaiM»ds (Huxley). 
Virfin Aphides (Owen). 
Aframic eggs (Lubbtick). 
Drone Bw* (Siebold). 


(Beprodiictire force acting 
tUroufh dUsiinihir ceAs, 
spenai*e«Ils sad germ^ccBs.) 


It is represented in — 
A. PUats br 
1. GyiRmbytoids. 
Femsle Bowers. 
pMtilbdia. ite. 

3. Androphytokb. 
Kate flowers. 


AnthendU, Ac. 

3. Androgynophytoidi , 
HemMspbrcMlite flowers. 


B. In sninuda — 

1. Gynoaooids. 

Fenales. 

3. Andrusootds. 

Males. 

9. Androgyuosooids. 
U erraaphrodHes. 


Profeaaor AUmnn thought Dr. Lankeater's nomenclature Terj 
dear and inteUi^lde ; and be believed by ita aid inquiries into the 
carioua and difficult tultject he had brought before the Section 
would be facilitated. Br. Baird could confirm the atatementa made 
by Dr. Isaokeater with regard to the Entomoatrecoua Cruatacea. 
In the oaac of the ordinary Daphina pnlex, he had observed aeven 
generationa of young without the existence of males amongst them. 


VXOITABLl PABTRXKOOXnxSIB. 

Thk production of perfect germinating seeds in plants without the 
contact of pollen was noticed lon^ ago by various vegetable phy- 
Bidogists ; but the occurrence of this vegetable parthenogenesis was 
considered doubtful by subsequent authors, and the statements were 
attributed to imperfect observations. Of late, Imwcver, these 
statements of old authors have been confirmed by very careful exa> 
mination of plants of Cedeboftyne^ Cannabit, and Mrratrialis ; snd 
Dr. Radikofer has recently published a paper, in which he states, 
fitMn very accurate experiments and dissections, that be is satisfied 
that true parthenogenesis does take place in plants. To Mr. BfMth, 
at Kew, the boian^ world is indebted for the first observation on 
the plaints of Cediebo^pme, and these plants have been made the 
■ubjeet of experiment by Badlkofer . — Aiinlntrgk New PkUoeapkieal 
Journal, No. 10. 

Kandin haa lately confirmed the views of Bemhardi and others 
relative to Vegetable Partbenogenesb, or the production of fertile 
seeds without the contact of pollen. He performed experiments on 
the pistfilifmroas plants of Hemp and Bryony, as well as on plants of 
SdmUum Slaierium and Midnu* eommums. — Comptei JSendus. 
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TITAUTT or SUDS. 

Be, BAUEKrr hM re^d to the Biitiib AModation a Ibal Eeport 
on the VitaUty of Seeds, He stated that about sixteen yeani since, 
Mr. Strickland and others, and himself, suggested the advisability 
of Institating experiments for the purpose of ascertaining, as 
as p^ible, the terms to which different seeds would retain their 
vitality. They were idl well aware of the statements as to 
tile germination of mummy seeds, and it was with the view 
of determining the various questions which arose that a oommit- 
teo was formed in 1840 to make ex^riments, which were made 
in the following manner A considerable number of seeds of as many 
kinds as could be procured were placed in porous stone jars, covered 
so as to exclude insects and rapid circulation of air, and so as to 
secure a slow circulation. The experiment had been carried on for 
seventeen years, and each year a Koport was given, stating the 
number of seeds which had germinated, which were resown until 
their vitality ceased. As tlie seeds which bad originally been pro- 
cured liad, with the exception of four, lost vitality, the inquiries 
were considered to have come to a close, and the final Eeport was 
brought forward. He submitted a pafier to the meeting containing 
a general summary of the experiments from 1841 to 1857, and a 
tabular statement, showing the relative vitality of different kinds of 
seeds, from which it would lie seen that the greater number of seeds 
lost their vitality at eight years, and that forty three years was the 
longest period to which they retained it. The experiments made by 
the Association did not confirm the common belief regarding the 
indefinite vitality of certain seeds— for instance, the mummy seed. 
If any naturalist would suggest a better mode of preserving the 
plants, it would be well to institute a new set of ex|>eriments ; but 
as fkr as was at present known, the plan that was adopted was the 
most likely to preserve their vitalitv. 

Br. Lankester observed that the Report was very valuable, but that 
the result was not in accordance wdtb what vegetable physiologists 
would expect. The question, however, was, whether the Eeport 
settled the mooted point of the duraUou of vitality in seeds. As to 
tlie mummy seeds, too much care could not be taken in relating such 
cases. It was not sufficient to get a parcel of tee<is from a mummy 
and put them in the ground ; the mummy should be got out of the 
tomb, because no one could say what might not occur during the 
transfer of the mummy-case ; so that unless some person quite 
capable of making the experiment should uurol the mummy with 
bis own hands, plant the seeds, and keep them constantly under his 
own supervision, the experiment should not be considered satisfactory. 

Br. Stede, io confirmation of Br. Daubeiw's observation, si^ 
that in the course of last year Mr. John Ball tent throt^ his 
brother to him (Br. Steelel a packet of wheat which had been taken 
out of a mummy cate. He sent the wheat, which was in a vase in 
the case, io Mr. Moore, the curator of the Royal Dublin Sooietv*s 
Gardens at Glasnevin, who bad tried them with all the knowlecfge 
and skill which he p ote e ese d, but not oue of them vegetated. 
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Dr. Daubeny obnerved, that he shoold h*vc mentioned that they 
htul tried testis taken from mummies, and in no instance did they 
vegetate. 

TIjc following interesting statement upon this much-vexed ques- 
tiofi has apj»eareil in Gal if/nani n Mf»»cnffrr : — 

“It baa long l>een a dwputeti question among botanists, whether 
the uniformity existing in the vegetation of different iinlauds and 
contiuenU having no other communication with each other but a 
wide expanse of ocean, isowing to a special creation in each instance, 
or t<i an interchange of seeds traneporte<l from one shore to another 
by the waters of the sea. M, Ch. Martens, professoral Montpellier, 
in a letter to M. Flourens, recently communicated to the Academy 
of tSciences, gives an account of certain experiments he has instituted 
for the purpose of ascertaining — First, whether many kinds nf 
seetis are s[>ecifically lighter than sea* water, so as to swim on the 
surface ; and, secondly, whether, after having undergone the acti'on 
of sea- water for a certain length of time, they are still in a condition 
to germinate. With rcganl to the first question, M. Martens has found 
that out of a certain number of different kinds of fresh seeds, chiefly of 
a large size, taken at random, two-tliirds will swim <»n the waters of 
the Mwliterrantwin, the density of which is 1 ‘025fS. To ascertain 
the second question, M. Martens caused a large box of sheet'iron t» 
be made, dividcMl into 100 compartments. Ninety eight of thess 
compartments received a certain number of seeds of different kinds, 
and the apparatus tlius prepared was fastened to a huoy. A large 
number of minute holes pierced in the sides of the box allowed the 
water free ingress and egress, without any danger of the seeds being 
washed away. After a lapse of six weeks, the box was taken out of 
the sea and opened, when out of the 98 kinds of seeds, 41 were 
found completely rotten. The remaining 57 kinds were immediately 
sow'n in pots tilled with earth taken from a heath. Of theae 35 
kinds only germinated, including 17 of those which are specifically 
heavier than sea- water, and could not therefore be trang|>orted to 
any distance ; so Unit, out of 98 species, 18 only might germinate 
after a six weeks’ voyage, under the most favourable circumstances, 
llepeating the ex]>eriiuent with the 3.5 kinds which had resisted the 
action of sea- water for this sjiace of time, M. Martens left them for 
three months exposed to its action, and then found 11 in a rotten 
state ; of the other 23, only nine germinated, two of which were 
specifically heavier than sea water ; so that after a three months' 
sojourn in the sea, a period most likely to be the usual one, seven 
kinds only out of 98 might have some chance of germinating. 
The Riciims communis and Cucurhita pepo are among the number. 
Now, if all the dangers be taken into consideration to which a seed 
must be expcwjed during a long voyage, as well as the difl&culties it 
must meet with to find a congenial soil on landing, with other cir- 
cumstances calculated to promote its germination and Hul>sequent 
preservation from destruction, M, Martens concludes, with M. Alph. 
D© Candolle, tliat the transportation of seeds by sea must have had 
a very small share in tue propagation of plants to other shores, and 

U 
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that the hypotheetf of mmaltaaeoiM creatioD/i in different parti of 
the globe acquiree much probability. " 


JCaTPriAK WHEAT. 

Bome Bialkft of wheat have been laid before the French Academy of 
Bcienoei : tl»ey had beoi derived from tive graina found in an Egyp- 
tian tomb iiy a Montieur I>roiiilard (since deceased) ; they were sown 
in 184P, and yielded a return of 1200 for 1. Since 1858, graini 
of thia wheat have been pretty widdv diaaeminated, and the reanlti 
of various experiinenta upon it, made under the direction of the 
local authorities, and of certain members of the Agricultural Society 
of Morlaix, nominated by the Sub- Prefect to inquire into the subject, 
were submitted to the Academy. They are in substance as 
follow ; — Sown broatlcast on one half of a piece of land, of which 
the oilier half was sown witli the common wheat of the country, the 
return was 60 for 1, while tliat of the latter was 16 for 1 ; and the 
mean retiini in France is 7 <»r 8 for 1. The same Egyptian wheat, 
sown grain by grain in a line, gave a return of 566 for 1. The 
wheat, since its fecundity became known, has been mucli in request, 
and is sold at four or five times the price of common wheat. ITie 
stalks submitted to the Academy were more than two metres (6^ 
fei^i) in length, and each carried from 20 to 40 fine ears. 


METHOD OF PRE8KBVIKO PLANTS OF THEIB NATURAL FORM 
AND COLOUR. 

The plant to be of'erated on should be placed in a box, in such a 
roanner as to preserve the natural disnoeition of its parts. The fine 
sawdust (|>crfectly dr>’) of box, or other hard wood, is then to be 
carefully spriukltHi over it, taking care not to shift the position of 
the leaves. Every part of the plant must be comjiletely cov^!^ 
with the dust, {Seveml plants may be dried in one box — avoiding 
contact, however. Tlie plants to be preserved ought to lie quite 
fresh w’hen put into the }>ox ; if they be lax, pla<^ the stems in 
water till the vessels again distend and recover tlieir natural firm- 
ness. About a fortnight in the dust is sufBcient to dry the plants 
in summer (in a natural heat) ; succulent jilants require longer. To 
anist in &eeing the plants from the sawdust, the may be made 
with a wire grating and sliding bottom ; slightly shake the plant to 
free it from the dust ; what still adheres may be brushed off with 
a soft hair pencil — T. K MarthaU^ in the Proceedings of the BoUmical 
Society of Xdinhurgh, 

MODE OF DRYING SUCCULENT PLANTfl. 

M. Motley, in writing from Borneo, states, that he believes he has 
found out the ri^ht way of drying succulent plants, and such as are 
apt to come to pieoes. He had previously tned hot water, but that 
made the specimens mould ; then a hot iron, but was tedious, 
and it ipoiled the flower ; pricking the leaves with a penknife or 
fork was of use, but the 8]>eoimen8 looked unsightly after it ; and 
chloride of calcium was too troublesome. He now puts the ][dants 
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into » lArg« bottle of weak Rplrii for ooe night. This kills them, and 
an endoamoae goes on in the tissues, which breaks them up, and 
makes them dry as quickly as other plants. — Hooker's Kew Jowmal, 


A NEW VE(iETABLK PRlNaPLl. 

M. DK LrcA lias communicated to the French Academy of 
Sciences his discovery of the poisonous phncijile of the cyclamen 
Europaum^ or common sowbread. This tul>erculous plant has long U'en 
used in medicine as a violent purgative, and externally as a resolvent 
and a remedy f(»r the earache ; but it was not known that it con* 
tained a ptiwerful poison protlucing effects not unlike those of the 
curara, which the Indians of tlie Kio Negro use to |>oison their 
arrows witli. M. de Luca obtains it by digesting the root for 45 
days in alcohol, tlien {K>iinding the root, digesting it again in a fresh 
quantity of alcohol, and re|>6ating this procees until the pulp had 
lost its acrid taste. All the tinctures thus obtained are then left to 
spontaneous eva{>oratiori in a cellar. At the end of about 40 days a 
whitish substance is deposited, which, after being repeatedly washed 
in boiling alcohol, is left to dry in the dark. The cjfkaviine, or vege- 
table base of the cyclamen t^us prrsluoed, is white, opaque, and 
brittle, and emits no }>articular smell ; it absorl>8 tlic humidity of the 
air, becomes transparent and gelatinous in water, and assumes a 
dark colour when exposed to the acthm of light. Jt is a curious 
fact that, while pigs can cat any (juuntity of the ri>ot with impunity, 
not only the active principle itself, but even the natural juice of the 
root, acts as a poison on small fish, if mixod with the water in which 
they are in the proportion of 1 to 3000. Four grammes of the juice 
injected into the trachea of a rabbit caused it to die in convulsions 
in the course of ten minutes. Bromine appears to be an antidote 
to this poison, or at least to mitigate its effects considerably ; it 
has the same neutralizing power over the curara poison. — ualiff- 
Hants Messenger. 


A NKW VROETABAE GBESN. 

The attcotitm of silk dyers has of late been turned to a new kind 
of bluish' green imported from China, and which produces a beauti- 
ful effect by candle- lighL The ooinfKwi lion of this green has tried 
the ingenuity of chemists, many of whom are now engaged in seeking 
a substitute equal in quality to this Chinese produce, ai^ oftmiig the 
advantage of a lower price, since the original article is sold at the 
enormous rate of 500f. per kilogramme. M. de Montigny, French 
Consul in China, having received instructions from the Minister of 
Commerce to ol/tain information on the subject, at length succeeded 
in obtaining, in 1854, the seeds of the plant which produces this 
green, and sent them to Baris. This year, the Chamber of Com- 
meroe, at Lyons, has received a valuable communication from 
Fathcer Helot, a Missionary in China, on the cultivation of this 
plimt, which he calls the Khamnos Sinensis {ham-Uio za in Chinese). 
It is a species of alder tree, rising to the height of from S feet to 9 
feet, and there is every reason to believo that the colour in question 
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m*y be obUioed from nome plant of the same family indigenous in 
France. With this view, the Chamber of Commerce at Lyons has 
offered a priato of 600()f. for the discovery of a process by which the 
China green may be produced at a cost not exceeding lOdf. per kilo- 
gramme. — Oali^tnanit Mettenger. 

THl FLORA OF INDIA. 

Dk. Hooksr has read to tlie Linuiean Society a paper, contributed 
by himself, Mr. Thomson, and Mr. Bentham, on the Flora of India, 
in the course of which regret was expressed that so little attention 
bad l>oen paid to the subject, and some remarks were made on the 
extension of genera without sufficiently marked distinctions. Mr. 
Westwood coincided in the want of limitation l>eing made to divi- 
sions of genera and species, which were become so numen>us that it 
was imjKMsiblo to recollect them. In entomology this was more 
apparent than in botany, for the numljer of species in a single genus 
sometimes exceeded 10,000. He suggested that it would 1^ de- 
sirable to have an authenticated, popular botanical work, in which 
the broader distinctions only should !;« marked, so that the study^of 
botany might be more attractive to officers in the East Indies, 
notion of a popular work on botany received no encouragement from 
I)r. Hooker, who expressed himself opposed to pojiularizing tho 
study in the way proposed. 

POOD AND GRAIN OF INDIA. 

A PAPER has been i*cad to the Society of Arts, On the Coraj>o- 
iition and lielative Value of the Food Grains of India,” by Dr. 
Forlass Watson. Tho author began by stating that tho researches 
on which his j>aper was chiefly founded had been conducted under 
orders reoeivotl from the directors of the East India Company. In 
the plains of Upper India to tlie west, in Guzerat and Scinde, wheat 
is extensively cultivated, and in the north, along with barley, con- 
stitutes the common food of the people ; whereas in the south, 
wheats for the most part, is a luxury which the poor man cannot 
reach. Thus, also, rice at the deltas, and by the sides of large 
rivers, is the chief food of the million ; but pass inland some dis- 
tance, and millet, which experience and science liave shown to be in 
some respects superior to rice, is found to be the ordinal*}' diet. 
Kicc contains but a small portion of nitrogenous matter; and 
although it is Uie popular notion that it forme the diet of almost all 
the inhabitants of the East, it is found that nature has prompted 
them in many instances to add one or other of the numerous pulses 
produced there, in quantity sufficient to supply to the starchy rice 
the requisite amount of nitrogen, containing, as many of these do, 
nearly twice as much of that essential element as wheat. These 
pulses accordingly oc<mpy a most iin{K)rtant position in the food 
catalogue of the couiitiy, and are, in fact, to the Brahmin what beef 
and o^er meats are tv us. In the Indian pulses, the proportion of 
non-nitrogenous and nitrogenous compounds varies from a little 
more than two up to about three of the former to one of the latter. 
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And there is one bean in which the proi^)ortion of nitrogenous matter 
IN greater than in flesh itself. With regard to the value and pre- 
eminent importance to India of its agricultural products, it apjH^ars 
that, according to returns, the total value of the agricultural pro- 
ducts exjxirted from India in 1858 amounteil to 17,484,188/., 
representing more than four- fifths of the then entire value 
(21,51 9,861/.) of Indian commerce. Of this sum 689,040/. is laid 
down as that receive<i for the giain products of the soil. It has 
therefore with reason been said, that the greatness of India in the 
w'orld’s estimation dejiends on her agrioulture, and that for her 
future prosperity and progress reliance can only be placed on the 
iinprove<I cultivation of her soil, and on the facilities that may be 
atlorded to enable her to bring her pnxlucts to the best markets at 
the lowest iKissible expense. The paper wras extensively illustrated 
by tables, sliowing the nutritive value of the various grains. 


THE SACRED BEAJI OF INDIA, 

A PAPER has Iteen read to the British Association, ** On the 
Jx»tu8 or Sacred Bean of India,” by l)r. Buist, communicated by 
Or. NorUm Sliaw, This plant belongs to the natural order Nclum- 
biacir, and is allied to the water lilies, and is the Ne/umbium $peciosum 
of Ifotanists, Or. Buist states that there are Uirce sjiecies of this 
genus at least. Tlie only variety he has observtHl in India is one 
w ith pale rose-coloured flowers, which when full blown, but not open, 
foniiH a glol>e of from 6 to 7 inches in diameter. The leaf it from 
14 to 10 inches long, the leaf and flower-stalks together from 0 to 
8 feet in length, llie leaf and flower-stalks abound in spiral 
vessels, which Or. Wright says are extracted and burnt by the 
Hindds in the lamps placed before the shrines of their gods. Or. 
Buist, however, states his conviction that all the spirals of all the 
lotuses of India, from the Himalayas to the Line, would not make 
n lainii-wick a yard long the thickness of the finger. The stalks are 
full of air, the leaves buoyant and floating, the flowers small, like 
tlie Tonquin bean. After describing the external appearance and 
uses of tlie plant, the author proceed^ to deecribe — 1. The inttnial 
structurt vf the roof, ^ower, and lexif items. The stalks are filled 
witli air, and in their constructioa cm^ is taken to prevent the per- 
colation or introduction of water. 2. RepuUion of water from the 
leaves. This depends upon the surface of the leaves being covertjd 
with a fine fur of silvery hair, like papillse, which, when magnified, 
show themselves in the form of a succession of beads, diminishing in 
siae towards the apex. It is this structure which entangles and 
retains the air, ana thus obtains a high degree of buoyancy. It is 
the same structure which enables the rose, clover, and young 
cabbage 'leaves, young shoots of grain and grass, to exhibit the 
p|»rly forms of dew-drops, and to repel water from their surface. 
The same structure performs the same function in the wings of 
diving birds. 3. Respiration of the lotus. The lotus leaves con- 
stantly give out air from their surface, which Dr. Buist has not 
examined. He found that one plant gave out from a cut stem 
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88 oabio incbes of air in an hour. The greatest quantity of this 
air was given off two hours after sunriHe. 


CUIiTrVATlON or THK CINCHONA TBEIC IN JAVA. 

Ah ojfficia] Report on the Cultivation of the Cinchona Tree in 
Java has reaohea Calcutta. The success of this im}>ortant expe- 
riment is stated to have been complete, and Java may in a few years 
furnish a large supply of quinine to India as well as to Europe. A 
local journal observes upon this subject: — “It may Ihj as well to 
remind the Government, if really in earnest as to obtaining a supply 
of this invaluable medicine in their own territories, that two in- 
digenous species of cinchona have l>een described by Indian 
botsmists. Whatever exertions may be made — and they are not 
likely to ho very groat — it must take many years before the South 
American tree, should it succeed in India, can be large enough for 
use. In the meantime, w'hy are not ex|)t?rimentK mafle with the 
bark of the indigenous speciew? A short time would detennino 
whether its properties are similar to those of the Peruvian tree or 
not, and the eiq>ense of ascertaining this important fact wtmld be a 
mere trifle ." — Tke Homeward Hail. 

THl AQRICULTITRAL GARDEN AT riBENCESTKR. 

Dr. Lankkhtkr has read t-o the British Association a Report 
from IVofessor Buckman, ‘‘On the Growth of Plants in the Agri- 
cultural Garden at Cirenoester. ” The Report contained an account 
of the continuation of the cx|>eriment8 laid before the Association at 
the Cheltenham Meeting. In the present series of experiments, the 
reporter believed he hatl successfully prove<I that many 8j>ecie8 of 
plants regarded as B}>eciee by lM>tanists were only varieties or hybrid 
mftns, TIiub, he ha<l produced Arena mtiva from jatuOf 

SympfiytHfn oJUinale from Si^pht/tum tut}^rrimum, and many others. 
He had not suooeoded in producing wheat from any species of 
JBgilopa. He also recorded some exjMsriments on the growth of the 
potato and other edible plants, as soorzonera, yams, Jtc. 

Mr. Babington stated, that although Professor Buckman's expe- 
riments had l^n very laboriously performed, he hatl the conviction 
that he had not l>oon sufficiently careful in excluding all sources of 
error as to render his experiments conclusive. No precaution had 
been taken to prevent the travelling of tl»e plants firom one bed to 
another by seeds or buds, or to prevent hybridization by insects and 
wind conveying the pollen of one plant to another. Professor 
Buokman was more anxious to establish identities than differences, 
and in his anxiety to do so had actually referred to species which 
botaoiste generally did not think existed. His experiments on the 
conversion of the wild into the common parsnip, and the wild into 
tke cultivated oat, were very interesting. 


THE GRAPE BUCHT. 

An important Report on this subject has been communicated to the 
8ooi4t4 d'Enoouragemeut pour T Industrie Nationale, by M. Bairal, 
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in th« n&me «f the committee appointed bj the Society to decide 
vrhether the prixee offered by it for the discovery of a remedy apiinet 
the potato bUgbt ehould be awarded or not. From thi* H«]«)rt it 
appears that sulphur is at length proved to be the only efficacious 
and infallible remedy against the ravages of the oidiwn TWkrri, and 
that the prijw of lO.OOOfr. offered by the French Government in 
conjunction with the Society is jointly due— 1st. to Mr. Kyle, an 
En^ish horticulturist, who first applied sulphur to this purpose in 
1848 ; 2nd. to M* Ducljartrc, Profeasor of Agronomy at Versailles, 
who first introduce<l the method in France ; 3rd. to M. Oontior, a 
horticulturist at Montrouge, near Paris, who was the first to apply 
it on a large scale ; and 4th. to M. Henry Marhs, Secretary to the 
Society of Agriculture of the Department of the H^rault, who by 
numerous experiments has proved the superiority of sulphur over 
all oilier agents previously trie<4, and pointed out the surest and 
most economical way of applying it. 


BITITOSKD REMEDY FOR HYDROPHOBIA. 

The following appears in the Opinurtu of Turin : — “A missionary 
who has just returned from China states tliat, in tliat country, A 
kind of |H)lygala is successfully used as a cure for hydrophobia. 
TTiiB plant has thick leaves, and its stem contains a milky juice ; it 
grows to tljp height of two feet, with a thickness like that of a goose- 
quilL The flowers are small, and of nearly the same colour as the 
leaves. Its rout is perennial, and annually pnKiuces new shoots 
and stems. There are several kinds of polygala in Eurofsj, two of 
which are used in medicine against the bite of reptiles. In order to 
apply this plant as a remedy, the Chinese gather a handful of the 
stalks, crush them, and cook them in wat^ in which about two 
jiGunds of raw rice have been washed. The decoction is effected by 
means of a water hath. The juice is then strained, and half a quart 
of it is administered to the patient, if he be an adult, and this 
draught is continued for several days, gradually diminishing the 
dose. S<jmetimes a single dose suffices for a radic^ cure. It is also 
administered to animals with their food, large cattle requiring a much 
larger quantity. 


BOO-PLAIfTB OF IBELAJrD. 

Mb. D. Moom, Curator of the Royal Dublin Society’s Garden, 
Glasnevin, has read to the British Association a pAper entitled 
Obtervaiions on Plants which, by their Growth and heexmpositim, 
form ike Twrf ta Jrdand. He oheerved that, although much has 
been written and reported on the hogs of Ireland, sing^arly enough 
no person hadyet given any intelligible aooount of the plants which 
form them. He divided the varieties of bog into red bog, brown, 
black, and mountain bog, oarefuUy stating the plants wbi^ formed 
eac^. He considers the red bog to have been formed on the sites of 
ancMmt lochs or deep morasses, of which upwards of one million of 
acres exist in Ireland, more than two-thirds of which are situated 
west of the River ^uamon, according to the reports of the oonunii- 
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fUmen. The blA43k bog be ootiiiidered to liave been formed on the 
■itee of ancient foreaU, a« waa evident from tlie numlwr of rooU 
and utezna he ha« found therein. He did not conaider the idea 
correct, of apecicA liaving once flmiri«h«*d on thoae bogH which have 
•ince died out and been replaced by others. Hin opinion was, tliat 
the Irish i>ogN w'ere of too recent a daU*, and Uiat wu had all the 
plants existing yet in Ireland which have fornn^l them, with the 
exception, probably, of Lough Neiigh, w'hich may have l)een ante- 
rior to the glacial epoch of geologists ; hut he thought it must l)e 
exceedingly hazardous tt> state what the species were which fomitw! 
the fo«siliz€»d wood ft)und there. Mr, Mc>ore, in allusion to this 
pf>rtion of his |»ap<?r, stated that there still exist a few trees of the 
ancient Scotch fir on the Efu-l of Arran’s j»ro|>crty in the County 
Mayo, which once formed such extensive forests in Ireland. 


ECONOMICAL II«K8 OF TIMBER. 

M. KHEIfTEti, in reporting on the Timber shown at the late I^aris 
Exhibition, stiites that France requires annually for the Imjiertnl 
navy 1,200. cubic feet of oak tinil>er, and for the commercial 
navy l,400,(i()(l cubic feet. Britain requires five times as much, 
and America still more. Tliore w'as at the Exhibition the nitslel of 
a ship at present Isjing built in Britain under the dii-ection of 
M. Brunei, and intended for the Australian trade, which requires 
044,000 cubic feet of s<ilid timber for its construction. 'Flio timber 
consumttd for railway slee})crs is n(*w ciionnous, A 8leej>er measures 
W cubic ft!et, and turn mile of single rails WHjuires about 8000 Blee]>er8, 
which hvst on an averagi* five years. Hence 1600 of Utese sleepers 
require changing annually. For 100 miles this will amount to 
100 , 000 . 


VINKS AND WINES. 

Whkn Cbaptal was Minister of the Interior in France, he jplanted 
1200 diflferent 8j>ecie« of vinos, from the French provinces alone, in 
the ffarden of the Luxembourg. Thus, every species is cafiable of 
yielding ttoveral different grapes, according to tlie varieties of soil 
and cultivation. One cluster covered with a bell of dark glass is 
totally unlike another from the same branch ex(^>osed to the light. 
The sunny side of the Johannisberg affords a pr^uce far richer and 
more fri^giaut than that from the opposite side of the mountiuiL 
In all cases, however, the juice is colourless. But wlukt, in a 
ohemioal sense, are grapes T The juice is a combination of sugar, 
gelatine, gum, fat, wax, vegetable albumen and gluten, tartaric acid, 
ore«m of tartar, and lime ; racemic, silicic and malic acid, oxide of 
umnganeee and iron, sulphate of potash, ordinary salt, phosphate of 
lime, and magnesia may also exist. No other ingredients have been 
discovered, but some must exist in small quantities — producing the 
vinous smell oommoo to ail wine, and the aroma and flavour pecu- 
liar to eadi quality in almost unlimited variety. These essentials 
have hitherto eluded analysis. They may be derived, in some in- 
stances, from the skins, when they are allowed, as in red wine, to 
ferment with the juice ; but even this point is undecided. Hie 
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Yarieiieii of wine depend not only on the constitaonU of the original 
pljuit, but on the oompoeition of the «oil, and 100 (trocetisefl which 
mlow the juice until it ia decanted upon the dinner- table. The 
•oil whence the Burgundy cornea in a clayey lime, that of champagne 
a more thorough lime ; Hermitage is yielded by a granitic, Medoc 
by a sandy, and V^in de la Gaude by a slaty soil. The additional 
influence of artificial appliances is important. Feti<l manures, sucli 
as tbc iJiud and refuse of great towns, destroy the perfume of the 
wine ; wool, hair, and bone-black, which are inodorous and detrom- 
pr^se slowly, improve it. In the preparation of some wines, the 
skins and stones, and in many cases the stalks, arc allowed to ft‘r- 
nient with the juice, the puq)le and white skins yielding tannic acid, 
while only in the former does any colouring matter exist. A con- 
siderable quantity of white wax may be obtained from gra}>e skins, 
by means of boiling alcohol. Tlie stones are remarkable as contain- 
ing a considerable ciuantity both of Uuinic acid and of a fatty oil, 
the amount of which Hay recktms at more than ten millions of 
|>ounds weight annually for France alone. He considers it as well 
suited for ftsKi as for burning. Ikuider, of Coblente, convinco<l biiu- 
•elf that it was not wortJj U»e exjKjnse of pressing. Zeirner found 
it di.sagrecahle to smell and taste ; but it has U en suggesUnl by 
others to roast grape stones, and use them instead of cone<*. The 
stalks have a shaqi, astringent flavour, and if treated with water 
and salt of oxide of iron, yield tannic acid. 


NEW METHOD oF OBTAINING RILK. 

It appears from the Indian j<uirnals that some slight notice has 
been taken of an Italian discovery, already practically and exten- 
sively carTie<l out in France and in Syria, fur obtaining Silk, at a 
most iiKKierate cost, direct from the bark of the mulberry-tree, and for 
converting the bulky residue, after tl»e silk has l*«en extractetl, into 
a pulp suited, better tlian most materials, for the manufacture of 
pa|)er. The process has been secunsl by patent in England and in 
France, and by an Im}H;rial firnian in Turkey ; and steps are about 
to lie adopted for taking advantage of .\ri extension of the patent 
laws into India, k) secure the right of the process to the discoverers, 
and to work it in that countrv'. In Bengal alone millions of mulberry 
plants, which would yield tons of silk and of pulp, are now next U) 
thrown away — that is, employeii as fire-wood, because no other use 
has hitherto been found for them. In some ])arts of Bombay, in 
Mysore, where the raising of silk lias steadily progressed for several 
years ; in the Punjaub. es|>ecially in the northern portions ; and in 
the north- western provinces of Hindostan, the mulbefry-tree abonnds, 
•o that the field of operation is a most extensive one. It is believed, 
moreover, that this new manufacture would interfere in a ve^ 
trifling, if any, d^ree with the present silk operations in India. It 
ought, in fact, to ^vance them, as it should have the etiFect of in- 
creasing the mulberry cultivation to a considerable extent. — Smith, 
ELdeTy and Co.’* Jdomeward Mail. [There is nothing peculiar in the 
hark of themuJberry-tree. It is the chemical process in the stomach 
of the ailkworm, axid the subsequent fine spinning, that makes the 
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silk. Given thoiie, ftilk may be produced from any fibre that can be 
gfot of Nufficient length. Home fibrc« are better than others, but of 
^eae the boat is not that obtaine<l from the bark of the mulberry- 
tree. At jireacnt the silkworm is the most experienced chemist, 
and (the ot»tton-s|) inner will understand what we mean) the cheapeat 
dresser and spinner of *‘fino numl>crs’* yet occupied in the manufac- 
ture and spinning of silk from fibre wnich it finds readiest of the 
right quality in the leaf of the muUwrry- tree . — MancItesUr Guardian.'] 


CmttKHK rARTII.EH AKD TORCHES. 

Mr. Foutttnk has exhibited to the Zoological Society two Chinese 
Pastiles, half a yanl long, nja<le of the sawings of juniper and pine 
wood, used for the pur|>oHe of driving mosquitoes from apartments ; 
also some ndls of tl»e mamo material used for the same purjK>se : 
likewise some torches formed of the stems and leaves of A ritmisia 
indira, used by the (’hinesc when taking honey from hives ; one of 
these torches Insing lighted, and W'avetl about by an attendant, the 
smoke stupefies the bees, which fly around without stinging the 
operators, although they arc nakinl to tlie waist. 

THE MOON AND VKOEn'ATION. 

Dr. Smith has communicated to the Edinburgh Botanical Society 
a paper ** On the Suppose<l Influence of the Moon on VegeUition in 
Peru." The author alluded to the prevailing belief in Peru of the 
in(M>n’s influence on vegetation, and gave a resunU of the results 
arrived at by vai’lous scientific observers who had had opjK)rtunitie8 
of noticing the lunar influence in the tropics. He thought it not 
unreas<»nabio that the lunar ray might have a peculiar chemical 
agency on the functions of plants and animals, as it appears to have 
on dead animal matter. AVhilc the iiHKiii was nut regarded in Peru 
as influencing so mindi the changes of weather as in directly etf'eotiug 
increased growth, it must be borne in mind tliat the light aflurdod 
both by the sun and iikmui in J*eru is much greater than in the 
British Islands, — ho that, although we may reasonably repudiate any 
marked effect from the mooidight in these islands, the more intense 
lunar light of Peru may exercise a sensible power in plants. In 
noticing special instances in which Uiis might be supposed to be 
showm, the author alluded {larticularly to the surprisingly rapid 
growth of luoenio, wliich is extensively cultivated in Peru, and is 
evidently much favoured by light, whether of sun or sun and moon 
together. During the prevailing misty season on the coast (which is 
the time when the low and maritime Haudhilla are garnished in grass 
and flowers to their summits), the growth of lucerne in the plains and 
vall^ is greatly stinted. In these w’et months, as they are called, 
though the rain very rarely forms into a light shower, or exceeds the 
limits of a dripping mist, the clover or lucerne does not attain to a 
flowwing maturity ; but no sooner do the vapours of the coast begin 
to break up, and tbe sun show itself in a brightening sky, than idtis 
useful plant, on which the horses and other cattle tlmve admirably, 
receives a firesli impulse, yielding two or three luxuriant cro{» in 
suooeasioD. This remariuible rigour of vegetation, under the influ- 
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enoe of a returning inn, argn«« on behalf of light, more than heat, 
a« the ririfving power, l>ecauae the roquieite degree (»f heat doce not 
Mpear to he d^ciciit at any eeaeon, where the thermometer of 
J^ahrenheit seldom mnka under 60" on the coast. Beside*, in the 
temperate valleys of the Sierra or A ndine heights, where the summer 
temperature of the air does not exceed the winter temjH*mture of 
the coast, the lucerne grows luxuriantly under a bright clear sky 
during the dry season, though there also its growth is checked in the 
cloudy and rainy months ; and yet the sunny season of the mountains 
is suhj<^*ct to night cliills, or even froet at certiiin elevations, whereas 
the wet months are not so. 

Light, therefore, seems the essential condition to the oocurrenco 
of the more luxuriant vegetation, as ol>scrved in the suroessive 
climates of the Andes from the headlands of the coast to the tem- 
perate agricultural elevations of 10,000 feet, where the lucerne 
still attains a perfect growth in a clear but cool atmosphere of about 
60" Fahrenheit. And then, as we descend into yet aeeper valleys, 
at only 6000 or 7000 feet elevation, where the rains of the Kt)-calio<.l 
wet season are only slight and transitory, and not to he compared 
to Uiose that fall at twice this height, the sun is seen throughout 
tl»e year, and, in the dry months, actually <laxzles in refle<;tetl bril- 
liancy from every stone and rock. In these favoured inland valleys 
there is a prtHlorainating sun all the year over ; and in the dry 
season especially, a profusion of sun by day, followed by a most 
himinouH moonlight, witli a calm clear sky. Here, then, w) liberal 
a supply of light from sun, moon, and stars, appears to l>e sin- 
gularly favourable to vegetation ; and the lucerne yields inland two 
crops to one on the coast, tiiough the temperature of the air on tlie 
coast be in the shade 10° to 12° higher during the dry season than 
in the inland valleys under consideration, and this, too, on soil 
generally inferior to that of the coast now compared with it in 
strength of vegetation. The author concluded ]>y some observations 
on the effect of light in promoting the discharge of oxygen from the 
leaf tissues of plimts, showing that light, indejiendontly of heat, in- 
creased their vital actions. 

Professor Piazzi Smyth, in remarking u|>on Dr. Smith’s paj>er, 
made some obsorvatious on the amount of heat given by the moon, 
and shortly traced the history of this inquiry, detailing many 
experiments by himself and others, and alluding particularly to 
the researches of Sir John Herschel, Professor J. D. Forbes, Ac. 


HOW TO IHPABT ODOURS TO FLOWRR8, 

A FLORIST of Africa, as we are informed by the Emperio Italicmo, 
has made successful experiments in heaping over the roots of flowers 
an odoriferous compost, and thus producing the required scent. By 
means, for instance, of a decoction of roses, he has given to the 
rtiododeodron the p^ect odour of the rose. “ To ensure success, 
^werer, the seeds themselves of the plant to which it is desired to 
impart fragrance should be acted upon. This operation is to give 
aorat to those plants which have none whatever. But if it U re- 
to substitute one scent for another natural to the plant, it is 
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neoeiiftary to double or triple tbe quantity of oiiaence ; and beaidea 
preparing the i*©6d, it will l>e well to modify the nutritive aubetanoe. 
lij order to retain the |>erfutn«, it will be necessary to repeal the 
moistening with tbe fxlorous substance several days during the 
spring season^ for two or tlircje consecutive years. Fragrance may 
l>e ^iven iit the will of tl»e horticulturaiist to any plant or tree, by 
bonng a h<jlo from one side of the stem to the other, or through the 
rtK)ts, and introducing the odoriferous ingredients into tiie hole." 

THK SOBOHO FOB ACE. 

The iSorgho or Korghuin is a genus of grassy jdants, various 
Mjxjcies of whicli are largely cultivated in tropical Asia. The plant 
Aiiown under the name of Indian millet belongs to this genus ; but 
the s|>eci(rM called sorghum sitccliaratum, because an inferior kind of 
sugar may be extracU d from it, has but lately been introduced in 
France, srui tried witlj great succmjss as forage on a small farm of 
about 16 hectares (39 acres English), called I'eysieux, near Belley 
(Ain). M. Nivi^rc, the proprietor of this fann, has learnt from 
experience that this sorghum will yield about 40,000 kilogrammes of 
dry forage |)er hectare, and that its nutritive power, conqmred to 
tliat of hay, is as 3 to 1. Another advantage is, that it will afford 
grt'en forage to cattle during the months of October, Noveraljer, and 
Oecomber, when every other green forage is exhausted. For tliis 
pui jK>8e, when the frosty season sets in, tlie sorghum is reaped and 
tied into sheaves, which are set upright under shelter ; it may also 
be stacked in the open air. Some sheaves having accidentally been 
left in the field in November last, they remainetl buried under snow 
fur nearly a month, when, a thaw coming on, they were found to be 
as fresh as ever, and even preferable to those winch had been kept 
under cover. 


A NKW St OAR PLANT. 

It has long been known that a Sugar- producing Plant, a species 
of millet (Ao/r«j» iforyhuw), was cultivated in the northern pn)vinces 
of Chino, and the expressed juiw used, like that of the sugar-cane 
and the beet- root, both for producing sugar and for pui‘poses of dis- 
tillation. It has lately been introduced into the United States, and 
the following acct)unt of its cultivation and produce is given in a 
letter to the New Y'orL Times : — 

“lids plant is the ‘ sweet reed,’ mentioned by several of the ancient 
writers, but for the last 500 years known only to the Chinese of the 
interior, and tlie Kaffirs of ^uthem Africa, for its saccharine pro- 
perties. 

The Imphee, or African variety, has not as yet been grown in 
any Quantity north of * Mason and Dixon but tlic accounts re- 
ceived of it are very favourable from South Carolina and Georgia, 
where 150 acres are being cut and turned into syrup and sugar. Tlie 
Chinese variety, or ‘ Sorgho,’ however, has been planted i>retty ex- 
tensively throughout the northern states; and in New Jersey, in 
the vicinity of New Brunswick, there are three {tatches, of about an 
4kcre each, on separate farms, which, although planted as late as 
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June, have nearly matured, standing from 12 feet to 14 feet high, 
and proving exceedingly rich in saccharine juice. They have itasseii 
uninjured U»rough two pretty sharp frosts, which killed the Indian 
con* on either side of them, and are froah and green as ever, thus 
prt»ving the Sorgho to be a harxiy plant, well suited t<» our northertj 
Ltitu<les. ITie fields in appearance closely resemble the cane fields 
of Culm .vnd Louisiana, and the plant is jointed like the common 
cane, resembling it in all r«sj>ects, with the exception of bearing a 
heavy hunch of seed at the t<ip, from which it may l>e pn>}>agated.” 

Jdr. li, A. S. Johnson, tl»e New Jersey agriculturist, haw found 
the s\ rup mode fn>m his canes equal to siuiic obtained frtmi Georgia, 
TVhen j»ul into the vinous fermentation, for the purpose of ascertain- 
ing the yield of alcohol, it worked without violence, tmd attenuated 
t«> zt'n> in 48 hours, just aw the southern syrup had done. On dis- 
tillation, it yielded nearly a gallon of proof spirit, resembling 
brandy, for eat:h gallon of syrup in the waah, which has been ap- 
praised by dealers at 2 dollars |»er gallon. After being kept a year 
or so, till the newness imsmis off, no doubt 4 dollars or 0 dollars 
could l>e easily obtained fur it. 


CULTIVATION OF THE MUSHROOM. 

Mr. James Cuthill, of Camberwell, in a pamphlet with the 
above title, * details his experience in the cultivation of this wholesoroo 
csculeut, by any one having a stony cellar : — 

Muvbroom irpsirn (*»fn Mr. Cuthill) is formed in hinrses’ stomachs, for it is 
i'erUin that the more oata a horse sata the nwire spawn will he produced, the 
finer the mushroom will Ite, and the longer the crop will last. We ba%e proof of 
this when we make up a l»ed with no artificial spawn in it ; a bed made up, how- 
ever, withrmt spawning, will take four months instead of two tf» come into bear- 
inj; ; but such a Ind coidd be much helped by savmu all the dry parts of the bed 
containing spawn, and inserting them near the surface, amongst the droppings 
of another new lied, before moulding. This plan is only recouimendid where you 
caniiot get , nor defiend upon artificial spawn ; a l>eu made np like the abore 
must nut hare any water iur four months, until the spawn lias run thoroughly 
thrf>ugh It and well esUdiUsbtd itself. The mould, unsifted, should be put on in 
a niooeratelr dry state, more for the convenience of handling than for any other 
reason, l»ecauae’ it must be well trvdden and watered to make it solid — not 
water^ to pass through the mould, however, or you will ruin the spawn. Tepid 
water should be employed in winter. When the bed ui made up it will always 
ferment a little, but the less the better ; holes made every square foot apart will 
let out the heat quickly ; therefore do not spawn the bed until the interior falls to 
alKiut Wdegrees, or even lower at this time of the year. Then spawn and mould 
at <mce, cover over with a mat b» keep the mould from drying and cracking, and 
when you find that your trial-stick does not indicate more than a gentle milk- 
heat, then gradumUy put on coarse hM'. The whole is then finished for six or 
eight weeks ; during that time do not fiirget to uncover ; and if there sbcmld be 
w<H)d.lice, slaters, pea bogs, cheese-bugs, or whatever other name they may lio 
Ikoiling water poured round the seams or crevices (not on the bed) will 
destroy them. This plsm is worth something, not only to mushroom growers, 
but aliM) to cultivators of cucumliers and melons. A bushel of spawu will lie 
emiugh for a l>ed of ICK) feet square ; if the bnck is well run with it, each lirick 
wilt make into nine pieces, giring two inches square to a foot apart each way. 

Mushrooms, Mr. Cuthill roaintauis, are, as food, second only to 
lieef and mutton ; and the great cause of their disagreement with 
certain Btomachs is their not being cooked when perfectly fresh. 

• Sold by Hamiltou and Adams, Patemoeter-row, 
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BECIVT PBOGBjefiil OF OBOLOGY. 

Till Prettdent of tho Britiah AmociAtion, in hia inau^nkl Addreaa, 
At their rocent Annual Maeting, ohaerved ; — The science of Geology 
appeara, of late years, to have entered u{>on a new phiise of its de* 
vempment, -~on© characterised by a stricter roferenw.* of its specula- 
tive views to the principle* of tliose sciences with which it is con- 
nected, and upon which it ought to l>e based. We have an example 
of this in the able Memoirs of Mr. Hopkins, on what may lie called 
DgnamictU (kology, including the changes which have taken place 
in tiie earth's crust by the operation of intenial forces. Another 
instanoc of tho application of sound physical principles to this 
ftcienoe is found in tho explanations which have been recently offered 
of the phenomena of »laty deavatje. A iteport on this interesting 
subject was prosontod to the Association by Professor Phillips at its 
last Meeting, and will be found in the volume just publighe«l. These 
Bounder views originate, I lielieve, with himself and with Mr. 
Sharpe ; but they have lieen enlarged aiul confirmeil by Mr. Sorhy, 
Dr. Tyndall, and Professor Haughton. 

We have anotlior interesting prtiof of the readiness of geologists 
of the present tlay U> submit their views to ti>e test of exact obser- 
vation, in the measurements undertaken by Mr. Homer for tlie pur- 
}x»se of approximating to the ago of se<limentary de|>o8it«. Of the 
geological changes stiU in operation, none is more remarkable than 
the formation of deltas at the mouths of great rivers, and of alluvial 
land by their overflow. Of changes of the latter kind, perhaps the 
most remarkable is the great alluvhd de^nisit formed in the valley of 
the Nile by the annual inundations of tliat river ; and here it fortu- 
nately happens tliat history comes to the aid of the getdogist. These 
sodiraontwy deposits have accumulated round tlie bases of monu- 
ments of lM<mn tifft; and wo are, therefore, at once furnished with 
a chronoMietric scale by which the lat© of their formation may be 
measured. 

The first of the series of measurements undertaken by Mr. 
Homer was made with tho co-operation of the Egyptian Govern- 
ment, around the obelisk of Heliopolis, a monument built, according 
to Lepsius, 2300 years B.c. A more extensive series of researches 
baa been since undertaken in tbe district of Memphis; but Mr. 
Homer has not yet, I believe, publishwi the results. Tbe problems 
now to be solved in Paltronlology are clearly defined in the enuncia- 
tion cf the problem recently proposed by the French Acatlemy of 
Sciences as one of its prix© questions — vix., “to study the laws of 
distribution of organic lielngs in the different sedimentary rocks, 
according to the order of their superposition ; to discuss the question 
of their appearance or disappearance, whether simultaneous or suo- 
oeaaivo ; and to determine the nature of tbe relations which subsist 
between the existing organic kingdom and its anterior states.” The 
prixe w’as obtained by Professor Bronn, of Heidelberg ; and his 
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Metnoir, of which I hare only seen an outline, appeiure to be dm- 
racterix^ by vicwi at once sound and comprehensive. The leading 
result seems to l>e, that ibe genera and species of plants and 
animals, which geology proves to have existed successively on our 
globe, wore created in euceeijhon, in adaptation to the existing state 
of their abode, and not transmuted, or med^^ed, as the tlieory of 
Lamarck supposes, by the physical influences which surrounded thorn. 

THE HKA LrV'EL AND OEOLOOICAL m>rnH. 

A PAPER has l>een read to the British Association “On tho 
Existence of Forces capable of changing the Sea level during 
diffenmt Geological F|[>och8/’ by Professor Hennessy, If, in as- 
suming its prestmt state frr>m an anterior condition of entire fluidity, 
the matter comj>osing tho crust of the earth underwent no ctiange of 
volume, the direction of gravity at the earth s surface W'ould remain 
unchanged, and consequently tho general figure of the liquid coating 
of our planet. If, on the contrary, as we have reason to believe, a 
change of volume should acoomfwiny the change of state of the 
materials of the earth from fluulity to solidity, the mean <lcj)th of 
the ocean would undergo gradual, though small, elumges over its 
entire extent at successive geological epochs. This result is easily 
dcsluoed from the general views containml in other writings of the 
author, whence it ap[>ears, tliat if tlm suriiuje stratum of the internal 
fluid nucleus of the cartli should contract when piissing to the solid 
state, a tendency would exist to increase the ellipticity of the liquid 
covering of the outward surface of the crust. A very small change 
of ellipticity would suffice bj lay bare or submerge extensive tracts 
of the globe. If, for example, tho mean ellipticity of the ocean 
increased from to g 5 q , the le\ el of the sea would bo raised at the 
equator by al>out 228 feet, while under the j>arallel of .'>2° it would 
1)0 depressed by 19G feel. Shallow seas and Iwinks in the latitudes 
of tlie British isles, and between tliem and the pole, would thus bo 
converte<l into dry land, while low-lying plains and islands near the 
(xjuator would l>e submerge*!. If similar f)henomena occurred during 
early periods of geological history', they would manifestly influence 
the distributiori of la^ and water during these periods, and with 
such a direction of the forces as thjit referred to, they would tend to 
increase the pro{>ortion of land in the polar and temjjerate regions of 
the earth, as compared with the equatorial regions during successive 
geolc^cal epochs. Such maps as those published by 8tr Charles 
Lyell on the distribution of land ajid water in Europe during the 
tertiary period, and those of M. Elie de Beaumont, contained in 
Beaudant’s G^logy, would, if sufficiently extended, assist in verify- 
ing or disproving these views. 

GRANITITE AND GRANITE. 

Gcbtav Rose has made to the German Association some observa- 
iknui on the gneiss which forms the north-western limit of the Granitite 
of the Riesengebirge, and of the Granite which oocun in it ; he ako 
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fpoke of tbc reUtion of granite to gneiau in general. The boundarien 
iHjtwixt tlje two could, he B&id, Ixc very diatinctly drawn in tlie 
Rieacngebirge. In 1856. at V'ienna, the leanied Profetaor gave an 
account of sonte recent invehtigationi^ which he ha<l made in the Rie- 
aengebirge atid laergehirge, wiUi a view to determine the exact 
limiU betwixt granitite and granite ; and aanigned the reasons 
which ha<l induced him to regard the fonner an a sefKiratc species of 
rock from the Utter, llioae reasons were — first, the distinct mineral 
coin|>osition- the white mica of the granite Iniing entirely wanting ; 
secondly, the accurate limits which tian be drawn betwixt it and the 
gratiite of tlie Isergobirge ; and, thirdly, the circumstance that mix- 
tures of similar composition to the granitite of the Kiesengebirge 
and Isergebirg© (xicurred in Uie most diverse localities. From the 
relations of the grjinitite to the granite, the Professor considered that 
the former must have |>cneLratKtl to the suiface more recently than 
the latter. [See also a contribution by liose, “ Ul>er die zur granit- 
grujUK* gehdrigen (lebirgsarten,” in the first volume of tho Zcituchrift 
der hetiUch fjtolo^uckcu Ge^dUchaft.'] 


FORMATION OF HOCK BAKINS. 

Mu. J. Cleohohn, in a pa}Kjr communicated to the Geological 
Society by Sir K, I. Murchison, refers to the existence of Pot-holes 
on the shores of Caitlmess, which he has reason to believe were 
fonned in the first place by the grinding action of a loose mass of 
rock rotated on one spot by the action of the waves, and in tho 
second place hy the wearing action of pebbles and l>ouiders W'ashed 
about within tlie pots or basins by the sea. Mr. Cleghoni referred 
also to the rock basins of Dartmoor, and the Giants’ Pots of Sw’e<len, 
and stated his ladief that these also had originated in some mollifica- 
tions of a similar agency, in opposition to the opinions of other 
observers, who had rcferrwl the formation of some to the decompos- 
ing action of Uie atmosphere on granite Raided in some instances by 
human agency), of others to the effect of glaciers, &c. 


WNDCCTINO POWER OF ROCKS— MOUNTAINS NOT IMM0VAB1.K, 

Mr. Hopkins, of Cambridge, has lately made some interesting 
exjierimonts on the rondurth'ity or conducting power of different 
substances for heat, of which an account w’as laid l>cfore the Royal 
Society of Ixmdon in June last. Witiiout attempting to describe 
his pri>oe«st«, we give his more important conclusions. ^c»e results 
are in decimals, the conductivity of “ igneous rock"’ ^trap or granite, 
we presume) saturated with moisture being taken for unity : — 


Chalk, In the »Utc of dry powder *068 

asy, ditto ditto 07 

Bana, ditto ditto *15 

Band and clay. ditto *11 


Tlie oonducUvitT of the following rocks is given in two states — 
(fry, and iaturated with water 
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Dry. fiAturftted. 

Chalk, in block 1/ 3(> 

(Mlilcrmk ■»> -40 

Hard compact liinwttmcw *60 '65 

hili<*coa» New lied Sajidatonc '2o ’tK) 

Krrtwtono JW ’ifi 

Harrl <'<impftct aandaUmo* (MHUtone Grit) ‘61 "fl 

Hard c>>mi»act old (»edimentary . , , . '60 ‘61 

Iffnaom rock!« ’5ii 1*00 

Tlie etfoct of pressHrt on the conducting jwwcr of RulMtiancefi vriw 
kbo tried, and proved U> be alinoat notljlng. A preiwure of 7500 lb. 


on ft #i<jua,re inch <if beoawax, wponnaccti, and chalk, had no appre- 
ciable effect. U nconiproMod clay, which had a conducting power of 
'2t>, had the name raiftod to ‘33 by a pressure of 7500 lb. 

Sandstone, with conducting power of *5, divided into strata each 
1 foot thick, when compared with a similar mass in one block, had 
its conducting j>ower diminished l-20th. When the strata w'tire 
only 0 inches thick, the diramution was The effect of dis- 

continuity of substance is therefore small. Saturation with 
moisture, on the olhcr hand, produces generally a groat effect, as 
w'ill Ik? seen on coinj»aring the dry and saturated blocks of clialk, 
the dry and saturated New lied SaadsioDe, and again the dry and 
saturatcKl “ igneous rocks." 

These facts have a certain bearing on a geological question 
— namely, the transmission of heat from the interior of the 
€BWth to the crust. The oolite, for instance, conducte heat much 
)»etter tlian the chalk, the sandstone better than the Oolite, the 
igneous rock better than the sandstone, and, in all cases, the rock 
charged with moisture better than the dry rock. But Mr. Hopkins 
would have added to the value of his paper if he had ascertained by 
ex|>erimeiit the quantity of water absorbed by each rock at given 
temperatures, and whether the conductivity is exactly in proportion 
to the absorption. 

In illustration of the use that may be made of the tables, we 
Would refer to certain remarks made by Dr. Robinson on a paper 
road by Professor Hennessy at the recent meeting of the British 
Association. The subject was “ the direction of pavity at the 
earth's surface." In alluding to certain supposed local and tern* 
jxirary changes of level, he mentioned the following curious fact ; — 
He found the entire mau of roch and kill on which the Armagh 
Obtervatorg is erected to be sHyktly, but to an astronomer (mite per- 
ctptibly, tilted or canted at one eeason to the east^ ol another to the 
west. This he at &rst attributed to the varying power of the sun's 
radiation to beat and expand the rook throughout the ^ear ; but he 
sulisequently had reason to attribute it rather to the inffltrmtion of 
water to the parts where the clay-slate and limestone rocks met. 
Tl»e varying quantity of this (water) through the year he now 
believed exerted a powerful hydrostatic energy by whiem the position 
of the rock is slightly varied.” With the light fumisbed by Mr. 
Hopkins’s experiments, we may pronounce the explanation satis- 
factory. Armagh and its Observatory stand at the junction of the 



m 


TKIE-BOOK OP FACTS. 


mountain limedione with the clay-filate, having, an it were, one leg 
on tl»e former, and Uie other on the latter, and l>oth rocks j)robahly 
reach downwanls one or two thousand feet. When rain falls, the 
one will absorb more water than the other ; both will gain an increase 
of conductive power, but the one which ha* absorbed most water 
will have the greateat increa«e , and Iwingthus the better conductor, 
will draw a ffrtater jx^rtion of heat from the hot nticUus heloio to tfcc 
aurfact — will btxxuue, in fact, tcm|K>ntrily hotter, and, a« a oon- 
sequenoe, cxf^and mort than the other. In a word, both roch trill 
expand at the wet season ; biU the heat conductor, or most absorbent 
rockf will expand most, and seem to tilt the hill to one side ; at the dry 
season it will subside most, and the hill tcill seem (o be tilted in the 
opposite direction. 

The fact is curious, and not less so are the results deducible from 
it. First, hills are higher at one season tlian another, a fact we 
might liave supposed, but never could have ascertaitjod by measure- 
ment. Secondly, they ai-e highest, not, as we would liavo supjKJsed, 
at the hottest season, but at the wettest. Thirdly, it is from the 
different rates of exjwinaion of different i ocks that this has been dis- 
ooverod ; l»ad the limestone and clay-slate expanded equably, or bad 
Armagh Observatory stood on a bill of homogeneous rock, it would 
have remained unknown. Fourthly, though the phenomenon is in 
the strictest sense earthly, it is by converse with the heavens tliat it 
has been made known to us. A variation of probably lialf a second, 
or less, in the right ascension of three or four stars, obaerve<i at 
different seasons, no doubt revealed the fact to the sagacious astro- 
nomer of Armagh, and even enabled him to divine its cause ; which 
has been confirmed as the true cause, and placetl in a clearer light, 
by the exjMjrimonts of Mr. Hopkins. One useful lesson may be 
learned from the discovery — to be careful to erect Observatories on a 
homogenous foundation. — Afr. Maclarm, in the Scotsman, Oct. 10, 

1857 . 


CRAG SHELLS AND THE CLIMATE OF ENGLAND. 

SlE Chablks Ltkll, in the Supplement to the fifth edition of 
his Mosnwal of Elementary Geology, deduces an important conclusion 
from Mr. Searles Wood's newly completed Monograph on the Crag 
Shells, which affords ** clear evidence of a gradual refrigeration in 
the climate of England from the time of the older to that of the moat 
modem Pliocene strata.” On the shores of Norfolk and Suffolk 
there aro three sandy deposits called “ Crags,” abounding in shells. 
On comparing those throe Crags, the northern species of mollusca 
(still li^ng in tlie Arctic seas) are found to increase as we ascend 
from the older deposits to the newer ; on the other hand, the 
iouthem species yet living in the Mediterranean are found to incrcage 
as we descend from the newer deposits to the older. Contemporary 
with these deposits, or perhaps later, are the Hippopotamus Major, 
a monkey, and remains of Khinoceros Leptoriuus, found on the 
north ba^ of the Thames, in Essex ; and alwve the whole is a sheet 
of ochreous gravel spread over the valley of the Thames from 
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MAuieiihead efurtward to the aea, containing the bonefl of Arctic 
quadrupeck, witDe«ic*i of the intoose cold of the glacial i>eriod. 


MTTCHELSTOWjr CAVIB, 

Thebc have been rea<^l to the Britinh Asm>ciation some ** Notes of 
a Visit to MitcbeUtown Caves/’ by Mr. K. F. Wright, Director of t)ie 
Dublin University Museum. He stated that, in company with Mr. 
Hailiday, be, in the early part of August, 1857, explored the exten- 
sive limestone caverns situated in the valley of MitcbeUtown, 
between tlie (lalteo and the Knockmildown nuiges of mountains; 
the object of the visit being to examine whether any of the curiouj 
blind animals, so well known as inhabiting the Camiola and other 
caves, would l>e found in Ireland. Mr. E. Fercival Wright gave a 
brief sketch of the geology of the diKtrict, of the various blind 
insects found on the continent and described by Schi<Hlte, and of the 
MitcbeUtown cave, of which a ground* plan was exhibited ; and thpn 
stated tliat in tlie interior of the cave, and near some srrmll {h>oU of 
water fonned by the dropping from the roof, specimens of a small 
white Lipura were discovered. This insect comes very near to the 
species %ure<i by Schiodte, f<r>und in AdeUburg Cave ; but on a 
very careful examination by Mr. Hailiday many dift’ercnces were 
detected, more particularly the total absence of ocelli, fourteen of 
which are figured by Schiodte on each side of the head of his 
Lipura ; but not a trace of ocelli were found in the Mitchelstown 
Cave specimens. Mr. Hailiday observed that tliere wore some 
other {>oiuts to which Schiodte’s observations, or at loxuit his inter- 
pretation of tbcun, were at variance with what is known of tho 
common structure of this family. Hence he was led to hesitate as 
to the importance to be attached to the differences noted. His 
Lipura, as well as another specios of the family (certainly blind), 
TrUomurus saUillatuf, had both been ascertained to have an exten- 
sive range in the caves of the Austrian territory', and it did not 
seem so improbable that they should occur in similar situations even 
in these islands. The other species found in the Mitchelstown 
oaves having distinct eyes, and the structure of the anal fork agree- 
ing with Macrotoma, could not be confounded with the last named 
insect. The list of the proper subterranean Fauna of the European 
oaves ^independent of the immigrant animals which occur on the 
outer world also) had been largely added to since Mr. Murray’g 
paper “ On Blind Insects and Blind Vision” was written. 

Mr. Hailiday submitted a list which, in its turn, would doubtlea 
soon be antiquated by the fresh investigations so diligently pursued 
by the Austrian naturalists. The present list comprises — Verte- 
hrata, 1 ; Insecta, 31 ; Arachnids, 7 ; Myriapods, 1 ; Crustacea, 
5; Annelida, 1 ; MoUusca, 17- 

Tlie Rev. Mr. Higgins inquired if it were Mr. Halliday’s convic- 
tion that tht blind insects found in these caves were truly species, or 
not rather insects which had strayed from the light, and, being con- 
fined in these caves, lost an organ which was no longer of any use to 
them. 



HULE-BOOK OF FACTS. 


Mr. Halliday rqdied, that ihene animali poasemed other organa 
beaidea eyea which diaiinguiahed them a« afkecicM ; and there could 
be no doubt they had Ihmju created for the special circuinatances 
io which they were found. 

Dr. Harvey remarked on the curious fact of many of thewe cavea 
containing apeciea peculiar to theinselvos. TIjc same limited distri- 
bution of species was found in many other forms of animals. Thus 
many of the Unioa (Mollusca) of the rivers of America were peculiar 
to the one river in which they were found. 


GOLD IK BRITIttU OUIAKA. 

A KKW Gold Field has been discovered al>out ninety miles from 
Upaia, where alM)ut three or four years ago a large quantity of gold 
was taken from the river. The average find is two ounces p(*r day 
for each man ; but there have been instances where much larger 
quantities have been taken j as much as twenty-four ounces having 
Iveeii found in botwoen seven and eight hours ; and two men who 
wore working at tl»e same time obtainetl forty four ounces. 

This gold field is said to be within the British territory of British 
Guiana, according to the line ran some years since hy Sir Kobort 
iS<'homburgh, by order of the British (rovernment. Tlie gold lies at 
a depth of between five and six feet from the surface. Large orders 
have been received here for pickaxes, shovels, and other implementa 
for digging . — Fort of Spain Gazeitt, May y, 1857. 


OOAL IN THE ROCKT MOUNTAINS. 

Mr. W. P. Blakk, of the United States, in his recent tour through 
Texas and New Mexico, spent a few weeks in Santa and the 
vicinity, observing the geology, and paying special attention to the 
gold region, of the Placer Mountains and to the carlwniferous rocks. 
One of his most interesting results is the determination hy fomU of 
tlie existence of the veritable coal-measures on the wc*t slojie of the 
first range of the great Rocky Mountain chain. They contain beds 
of bituminous ooal ; and about 25 miles south of Santa antkra- 
ct'/e is found in a bod thick enough to l>e profitably worked. Hitherto 
tliore lias been much doubt about the age of the coal beds found in 
these mountains, and beyond. They Imve been regarded as more 
recent Uian the carboniferous. Mr. Blake's observations settle the 
fact that the true coal occurs there. The fossils are identical, speci- 
fioallv with those in the ooal-measures of Missouri. The coal-fields 
are thus shown to extend 1090 miles west of the Missiasippi, and to 

crop out at an altitude of from 6000 to 7000 feet above the sea, 

the limestones being much higher, up to 12,000 feet, as before ob- 
served by MjkToou. 

These ooal-seams are accompanied by thin layers of gypsum in 
dark shales, which, in some places, bear the impress of ferns. The 
strata are coarse grits and limestones, the latter in thin be^, and 
usually highly charged with Produrti, Spin/eres, JUAyru, and stems 
of crinoids and corals.— A'etc PhilotaMoad JoumoL 
No. 9. 
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rO88ILinB0D8 IROKSTOK*.-~PlBMIAir FOSHILS. 

TuerI h*ve been read to the Geological Society the following 
t>a|ieTt — 1. *‘On some FoiHuliferous Ironatone t>ccurring on the 
North Downn.” By Mr, Joeeph Preetwioh, F.R.S. liesides a 
drift of red loam with flints, and the few local outliers of lower ter- 
tiary sands and pebble- beds, there are scattered on the summit of 
tlie North Downs from Folkestone to Dorking a few masses of sand, 
gravel, and ironstone, which present a certain regularity of structure 
and uniformity among themselves, and are clearly different from and 
of a later age than the outliers of eocene tertiaries on the same hills. 
This fossiUfeix)ug ironsand on close examination yieldtKi casts of 
bivalve and univalve shells lielonging to nearly thirty genera, 
besides indications of Lnnulites^ IHad^a, kc. The presence of a 
Tertbratula very like T. grandUy with several species of Aafartc^ 
and afterwards his finding a large Mya-shaped sliell, led Mr. Prest- 
wich to conclude that these sandy Ixjds belonged to the Lower Gi ag. 
Mr. Searles Wood, to whom the fossils have l)een submitted, states 
that, as far as the evidence goes, he thinks they may with some 
probability be referred to the L^wer Crag period ; the occurrence of 
a Pt/ruia more especially strengthening this view. Mr. Prestwich 
assies without any doubt this shelly ironstone to the ferruginous 
sands above referred to, and points to the concentric ar- 

rangement of the contents of the sandpipes of the locality in question, 
as definitely indicating (in accordance with the ol>>cr\’ationH he 
formerly published in the Society's Journal) the former existence 
of horixontal strata of— 1, (lowermost) loam with flints; 2, green- 
ish sands witli ironstone nodules ; 3, yellow and reddish sands, 
8U|>erposed on the bare chalk, after the eocene l>©d8 were for the 
most part denuded, and before the sandpipes were formed, into 
which these overlying ImxIs were here and there let down, and 
thereby preserved when furtlier denuding agencies removed the later 
tertiary bods. 

2, “Notice of the Occurrence of a Malacostracous Crustacean, 
and of a new Chiton in the Magnesian Limestone of Durham ; 
with Remarks on some other Permian Fossils." By Mr. J. W, 
Kirkby. I'he author has in the course of the last tliree years met 
wit)» six imperfect specimens of a minute Crustacean, character- 
ized by two large caudal rings, about nine or ten narrow body rings, 
and a large ce}>halic carapace with two prominent hemispherical 
eyespots, placed far forwards. This animal appears to be the same 
as that named TrUobUcs probU»uUicu3 by Scklotheim, and Palao- 
crangon probleituUicm by Sohauroth. It is not, however, related 
either to the Trilobites or the Crangons ; but is pronounced by Mr. 
C. 8. Bates to bo probably lsop<^ous in its relations ; and move 
nearly representing the immature than the mature form of recent 
1sop<kL. The other foesils described or noticed in this paper are the 
Ch^nitxia RoessUri^ Chiton Bototianus^ Lima Permiana, and Bip- 
jHAhoa Yoigivma, 
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CAITBRIAV FOSIHLS. 

A PAPnt hM boen rwuJ to the Geologies] Society, '*On tome 
Additional CsmbriAn Foawla from the Lonjmynd,” by Mr. J. 
W. Salter, F.0.8. In March, 1856, Mr. Sailer communicated 
the diacovery traem <4 annolidea and probable fragmentt of a 
trilobltc, acoompaniod by ripple marka, in the aandatono-bedt of the 
eatieni fwirt of the Longmyna. During the laat tummer he collected 
many inorr maierialt for the elucidatif>n of the pala*ontology of the 
Ixmgmynd rockt ; and in the proeent paper dt?acriV>od the ocourrenoe 
of abundant annelidc markinga referable to two R|>cciefi (one of them 
new), throughout a mile of thickneaa in the lower portion of the 
nearly vortical nhaloit, nandwtoneH, and flagatonea of the Iy>ngmynd, 
from Church StretUm to the Portway, Wave, or surf-marka, ripples, 
»un>cracks, and rain printa were ali»o doacrilWI aa occurring at leveral 
localities rm the surface*! of these laminated rocks of the I^ngmynd. 
A rrnirolitfM sjtnrmi* was proposewl as the name bir the new* species of 
double worm-hole alswe alludes! to. Mr. Salter also a<lvertod to the 
discovery of numerous vertical worm‘tul>es in tlio quartz n>ck of the 
Stifw Stones. These he Udieves U» be the same as the Scotithui 
linmri* of Hall, found in the }*otsdaro sandstone of North America. 
He proposes the term Armicolites for all fossil worm-holes with 
double openings, and HtlmmthiU* for the superficial trails. 


PARAD0XID18 IN NKW ENGLAND. 

A PAPIR has been communicated to the British AswKjiation On 
the Discovery of l^aradoxides in New England," by l*rofessor W. B. 
Rogers. The fossil was discovered in a quarry near li^^ston, which 
had been oiHjn for thirty years without its being suspecUd by men 
of science that the rock was fossiliferous. A specimen which l^o- 
foasor Kc^rs had succeeded in tracing to that quarry, luul l^een 
lying in a museum for many years. It had lieeu named P. JIarlamij 
and was 8upiK>sed to be a foreign specimen. These rocks lie Ixdw een 
great ridges of igneous nicks, running along Uie eastern margin of 
the State of Massachusetts, and although greatly metamorphosed, 
they exhibit very g(Kxl specimens of Trilobites. The Parudoxides 
is a fossil found in several localities in Europe, and always in the 
lowest fossiliferous beds. Some specimens from Boston appear to 
be very similar to P. $pino9u$ of l^rrande, which species is abun- 
dantly found in all the lower beds of Bohemia. It is, therefore, 
important as determining the age of these new rocks. Up to the 
present time the oldest fossiliferous beds in the district in which these 
fossils had been found were beds containing coal plants. These, 
however, are separated from the beds at Bo^n by a large mass of 
i^eons and metamorphio rocks. Professor Bogers remarked ih^t 
the discovery of these fossils confirmed the id^ that during the 
earlier geoiogioal epoch there was a more general uniformity in the 
distribution of organic life than is at present the case. A series of 
photographs of the specimens was exhibited. 
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TBK NAMrODON IB CHILE. 

TiiBEi hjk* l>««n re**! to the (^oologioid Society, a peper On 
the fjocurrenw of MimiUkIoti Bonee iu Chile,'' by Mr. W. UulljMjrt. 
The author trhjwrvod, thmt hitherto there have been few if any ftJiuiil 
bemev of Urg« quadrupeds found on the weetem side of the Andee. 
During his travels in SouUi America, he had diligently aoarched for 
information on the subject ; and he ha<l learnt from Mr. U. Smith, 
H.li.M. Consul at Santiago de Chih‘, that son>e elephantine bones 
had Inien met witli iu digging a trench to drain tlie lakke Taguata^a, 
in the province of Colchagua, about forty five leagxies duo south of 
tlie capital, and at an elevation tif ‘2d(H> feet above the level of the 
IW'ific (>Oi\an. 'Fhis lake occupied a circular and crater- like depree* 
wion among the third range of hills running north and south through 
Chile. The skeletons of two animals were found at the depth of 
al>out thirty feet below the margin of the lake. Some of the teeth 
(referred to Mastodon by Don V. Bustilo«> are in the Museum at 
Santiago, and fragments of the femur and tibia brought home ji>y 
Mr. llolLaert have been also referrexi to Mastodon by Professor 
Owen. 


GEOLOGICAL POSITION OF THE FOSSIL ELKPH.VNT OF NORTH 
AMERICA. 

An elaborate paper, comprising a variety of local details, has been 
read to tlie American Association by Mr. J. W. Foster. The 
following is the author’s summary : — From all the facts, 1 am dis- 
to believe tliat the Fossil Klephant commenced his existence 
before the drift agencies hail entirely ceased — when the water stood 
at a higher level — when the contour of the continent was different — 
when a different climate prevailed, and when asuh-arctic vegetation 
stretched far Uiwards the tropics — at a time when the valleys were 
excavaUni by the returning waters, and the streams assumed nearly 
their present direction. It was a period of erosion, which ought to 
be marked by distinct geological monuments. 1 would designate it 
as the Fluviatile PeriotL Although, in rare instances, the remains 
of the elephant and the mastodon are found side by side, there are 
de{) 08 its apimrently newer, which contain the mastodon, and in 
which those of the elephant have never been found. The inferenoe, 
therefore, might be dmwn that, although at one time contemporary, 
the one was introduce<l earlier, while the other survived later. Con- 
temporary with these fossil pachyderms was the fossil beaver (Castor 
oides). in bulk he was twice the sixe of the existing species, and 
was adapted to a wide geographical range. Contemporary, too, 
with these pachyderms was the mastodon {M. ffigaiUeus) of a mwB 
ponderous frame, but of an inferior weight. The f<wsil beaver 
tenanterl the streams and lakes. Herds of cattle {Bos bomhifrons 
and Bison ItUifrons) roamed over the plains, while the tapir wallowed 
in the swamps. In the milder r^ons of the south, visited by the 
^sfihaat and the mastodon in their migrations, lived the great leaf- 
eating megatherium, the mylodon, megalonyx, tlie hippopotamus, 
the horse, the elk, and the deer, all belonging to extinct species, 
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while tlie head of the carnivora iitood the coloiwal lion {Ftli$ 
atrox), whiobthen, ai now, wm the monarch of the forest. 

XIDURKMIKMTKR DEPOSITS- 

W* liave received informatUin from the President of the Malvern 
Natural History Field Club <Ivev. W. S. Symondw), that the etiuiva- 
lentaof tlie Caithness, Lesmahagow, Kington, and Ludiow tile stonea, 
•r transition beds between the Ludlow and Dhl lUni Sandstone de- 
posits, have been lately diitcoveretl by Mr. (». K. iCoU'rts, of Kiclder- 
niinster, three miles north of that town. The organic remains are 
most abundant. Tlie Pterygotus and Kurypterus are fouml in the 
same beti with Crjihala$piM Lyrliii, and are aiwiociate<l with t>eautiful 
specimens of rnolluscau or cnistactiin spawn, probably the latUT. 
Terrestrial plants, apparently allied to Equisetum, are iml>edded 
with the fossil seed vessels of Lyc<»po<iiaoeas, determined by l>r. 
Hooker from the Ismt* bed of Ludlow, with many other fossils yet to 
Ik* descriWi. The |K;rsistence of this bed thmughout so large an 
area is very extratmlinary. — Fdinburyh Nctc FhilutojJiical Journal, 
No. 10. 


CiKAl*TOI.lTE8. 

Mk. JaMFhIIaU., of Albany, states, in a letter to M. Konink. the 
Belgian palaeontologist, that what have l>een hitherto tenned (.Imp- 
tolites, are but fi*agments of a more tiomplex animal. He has dis- 
covertnl tliis from specimens sent him by Mr. Logan, Director of 
the Canadian Geological Survey. 


REMAINS or THE MOA IN NEW ZEALAND. 

On January 4, IhSrt, Mr. G. H. Moore, of Glenmark, in tJie 
northern {strtion of the prt»vinoe, discovered three of the hnest spe^ 
oimens of the freat Moa bird reiuaiiui which have yet been found in 
ibis etdon^. Uis men, in tracing up a drain tlirough a peat swamp 
to the spring at the foot of Uie hill in the rear of bis woolshed, came 
across a number of huge bones in a very high state of preeen’ation. 
U[)on carefully excavating them, and removing a depth of about 
four feet of peat, in which partly they were found, and below which 
was a blue clay, they discovered in one place the frames of two birds, 
and a few yar^ farther back the entire bones of another. The two 
former are of a great sise ; the shank bones are upwards of 2 feet in 
lengili and in^es across the knuckle joints, llie lower joints of 
thew two birds apfiear to l>e imbedded })erpendiouUriy in the blue 
clay, as if they hiui sunk beyond their powers of extrication, and 
the upper parts of their frames were found in the peat, which covered 
them entir^y over. The (Kwition of the remains leads to the idea 
that these birds had all sought shelter from fire under the steep 
hill at the spring there, and were overtaken by the fire before re- 
oovering from their state of exhaustion. The peat and vegetable 
matter which appears to have been washed down upon them has 
maintained three remains in a very hi^ state of nreservatiun. The 
greatest care is being taken by Mr. Moore to coUeot all the parts. 
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And it » probAble ihmt the entire ikeleUma of all three birtlii will bo 
obtained- — A’eir ZeaJnnd Paper. 


P08AIL RBIIAINB OP A GIGANTIC BIRD. 

The French Academy of Science* ha* bisen prceenteci by M. 
Profwieor at Auch, with thrctr fragment* of the ahotdder of an vinknoa n 
bird, dug up in the department of the ticra. Tlie three fragments 
plao^^J end to end measured 68 centimetm, or nearly inchea, 
which it* alone af>out a third more than that of the albatrona, which 
of all known birtla has the largest humerus ; so that the entire 
length must haTt been cotiRiderahly more. Froui tiie form of the 
hone it would appear that the binl belonged to the saine geiiuN as 
the albatross. M. Lartet, however, proftoaoa to consider it as be- 
longing to a distinct genus, under the name of PelagomU midrnrnuM. 
The discovery is the more interesting as the fossil remains of birdji 
are com|iaratively rare. 

BAMMAI.IA IN KECOVDAltY RfK KM. 

The Kev. ('. Kingsley has communicated to the lUiutrated London 
Ko. 81>5, an account of some iiiij»o riant discoveries at Swanage, 
in Uorsetahire, a locality remarkable f(»r the number and valut' of 
it« fossil remains. These discoveries were mmle by Mr. 8. H. 
lifckles, F.Cj.S., who l)egan them in I>ecemlK*r last, with the view 
of HHcertainiiig if Mammalia, or other air-breathing animals of a high 
order, existerl in any number during the age in which the S<!coudary 
fh^cks were deposited. 

A mammal jaw had l>een idready discovered by Mr, linslie on the 
shore at the b^k of Sw^anage I’oint Mr. Ih’ckies’s business was U> 
tra(;« tiiC vein from which this jaw had l>een pnx-ured, through its 
course along tiie < litf alH)ve, and to search it as thoroughly as he 
ctuild. With that practical sagacity and zeal which distinguishes so 
many of our scientitic men, he found the prtx'ious vein (a stratum 
nlkout live inches thick, at the bast? of the Middle Furlsjck l>e<Js), and 
set to work, llefore he could lay it bjire he bad U) remove a sUfieriu- 
cuml>ent load of fifty-two feet thick, forty feet of which was isdid 
ruck ; and again and again, after losing the vein, where it was 
shifted and snajA by earth«]uako “ faults,'* to try fresh cuttings at 
fresh i^Kiiuts of the cliff. In nine montlut he removed many thousand 
tons of rock, and laid bare an area of nearly square feet (the 
largest cutting ever made for jmrely scientific purposes), and, even 
more diilicult, he educated the more intelligent of bis Swanage 
workmeu into trusty and obaervant fossil hunters. 

Keptiles (tortoises and lizards) he found in hundreds ; but the 
most important discovery was that of the jaws of at least fourteen 
different species of mammalia. Some of these were herbivorous, 
some carnivorous, connected (wc understand) with our modem 
shrews, moles, heilgebogs, Ac., hut all of Uiem perfectly developed 
autd highly- organized quadrupeds. The detailed results of 4lr. 
Beckles's labour will be published in the Transactions of the Geolo> 
gical Society. 
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The Rector of Evereley then proooe<i« to illuetrmte^ in hif own 
clear and eloquent manner, the iniereet and value of tbeee diji« 
cr)verio« : — 

“ To all which our roaden may answer, Cai hono f All t]ii« may 
be amuntng, ourioui ; but what is iu use*' Its use is this. It was 
•uplMMKtd till very lately that few if any maipmalia were to bo found 
below the tertiary roc^k, *. r., those abf)ve the chalk ; and this sup- 
posed fact was very comfortable to thost* w’bo su|>|K»rt the doctrine 
of * progressive development,' and hold with the not4»riou« * Vestige* 
of Creation,’ that a fish by mortj length <»f tim<' became a reptile, a 
lemur, an ape, and finally an afui a inaii. But here, as in a hundred 
other cases, farts, when duly investigated, are against their theory. 
A very ancient l»od of the Secondary rocks is found full of mamma' 
lia, as }>erfoct an most which now walk this earth ; and Mr. Beckles's 
discoveries give fresh strength to the theory of our lx«t scientific 
intm, tliat not incndy Hpttciws, but wlude ortlers, were enutted from 
time to time by Home* absolute act of the Almighty mind, as |>erfect 
at the first moment of their existence as at any subMHjuent one. 
'.n«us arc the (NinclusionH of sound science HlK>wn more and more 
to coincide witli those of sfuind religion ; and every man who, bke 
Mr. Ihsckles, by discovering physical truth, helps the cause of 
spiritual truth, <leservc« well of his country, even though all he visi- 
bly brings them Iw a few jaws of unmarketable vemim. ” 

Mr. Kingsley's pR|>er is iUustnite<i by an engraving from a photo- 
graph of the scene of the discoveries at Swanage, 

Ten years ago no remiiins of (juiidnqsjdH were believed to exist in 
the S<H?ondary strata. “ Kven in lMi4,’' says Sir CUiarltis Lyell (in 
a Supjdement to the fifth edition of his M annul of EUmtutary 
Otology), “ only six species of mammals from rtxiks older tlian the 
Tertiary were known in the wlndc world." We now posaoss evidence 
of the existence’ of fourttH^n species belonging to eight or nine genera 
from the fresh water stnvta of the Middle Ihirbeck Oolite. They are 
all small, none of them much excetnling the dimensions of tlie ctimmon 
hedgehog or squirrel— some of them berbivoroua, some predaceous ; 
some of the predawous marsupial (pouchodl ; others probably pla- 
cental. It would be rash now to fix a limit in }>asl time to the 
existenoo of quadrupeds. 


fiOCALLKD HUMAN I’KTRIFACTIONS. 

Dkboriftionh of IVtrifactions of Human Itociitra which occur in the 
newsjuipers api»ear to i-efcr to tlie conversion of bodies into adipocere, 
and not into stone. All the supfKMod cases of petrifaction are pro- 
bably of this nature. I'ho change occurs only when the colB&n 
l>eoomes filled vrith water. The IhkI}’, converted into adipocere, 
Hoats on the water. Tlie 8upp<*sed cases of changes of position in 
the grave, bursting open tlie coffin lids, turning over, crossing of 
limbs, &c., formerly attributed to the coming to life of persons buried 
who were not dead, is now ascertained to l>e due to the same cause. 
The ohemicHl change inUi adipooere, and the evolution of gases, pro- 
duce these movements of dead bodies. — 3/r. Trail CrrecH, 
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POAKIL MAMMALIAN FCKJTMABKS. 

M. Dacbrke hju Uiii l>efore tiio French AoMlemy of Science* 
omUi of oertain iTnf'rCHnioiis found in sandMtonofi of the BifjarH 
(TriiM or New Red Sandutone), in the dojmrtment of Haute Saone. 
They are cotnparetl to some impreaRions found in Thuringia — nankeiy, 
tboee of the liahyrinthodqpf a reptile notic©<i by SirC. Lyell {Manual, 
p. 342). ‘'They have BOine reaemhlance to the paw of a dog, and 
Kcem to affortl a new proof that mammifera exiHted when the laat 
l»edi of the Triaa were depoaited. ” That the footmarks may bo 
thfwka of a c|uadruped is credible, since the Micn^laAtt atUiquui 
iwlong* to this formation, but the LahyrintiuHlon was also 8up{io«e<l 
to l>e a quadruped till Owen pnirmunced it a reptile. At till eve-nU, 
the fact must remain doubtful till some conjpeteiit authority pro- 
nounce an opinion. — C. Maciarm. 

NEW rofiftIL IN IIEREFOKDKHIIUJ. 

The Kev. W. s. Symonda has reaii to tlje Rritiah Aaaociation 
a paper on a New Specie* of Euryph ru* from the t)ld Utnl Saml- 
Ktone of Hcrefordihire. Tins f«»«iil wan di»coverc<l by the pariah 
clerk of Howlatone, Herefonlahire, ainl presenUxl to the Rev. VV, 
Weiunan. Mr. Symonda examined the oorreUtion of the rocka in 
which the foaail waa found, and stated that they were gray sand* 
stones of the up|>er oornstones, and paas upwards into red and cho- 
colate coloured sandstones and the old red conglomerate. 

Professor Phillips noticed the interesting nature of the problem 
connected with the discovery of this new fossil in a nx;k immediately 
succeetliiip the Upper Silurian n>ck containing |>eroxide of iron. The 
author hatl proved the continuance of organic lile in a series of rocks 
prol>al>ly two thousand feet higher tluin ha<l hitherto been found in 
the particular geological period to which his pajKjr roferred. 


NEW' F088IL FEKX- 

Mr. W. H.’ Daily has read to the Dritish Association a j>aj>cr 
On a New Fossil Fern, frf>m the Coal Measures near Glin, County 
Limwick.’* This fern was discovered by Mr. (U H. Kinahan in the 
black shale above the coal in the townland of Daliygiitmian Lower, 
County Limerick, together with ordinary’ coal plants. It appears to 
be tiie central portion of a frond, with about 20 alternate pinnules, 
which are ap()arently coverotl by thecse or cases of the reproductive 
germs, presenting an appearance somewhat reeembling rows of small 
flowers. This plant is unlike any present or fossil fern, and has 
organs of fructification — an occurrence rare among carboniferous 
fern*. It ig exceedingly interesting, and may possibly be a new 
generic form. 


POS8ILA IN XB0KX. 

In March last, some w’orkmeu, in digging earth for bricks in a 
field at Ilford, in Essex, came u[M>n some hones of a mammoth, of 
an enormous rhinoceros, and tlie head of an extinct bos, allied to th« 
bison of America ; bones of the home, deer, Ac., were also found. 
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Tliey were in the brick -earth of the Pliocene bode, a little abore the 
Hand, the underlyinj? etmtuni, and al>oui 1 4 feet below the general 
level, which in that of the valley of the Thames. The maiiimoth’t 
tu«k ii extremely nriaeinve a!»<l unusually curved, l»eing 4 feet 8 incheii 
acroiMi the bow made by the bond, ami feet 2 inches in length at 
preecnt, though l>oth ends are eonaklerahly decayed. The animal 
waa probably the EUjihoM prtmufmins, or clae E. mrruliofialis, both 
j^nierican ; an<l the ivory of the former is of great Sil>crian export. 
The lower jaw of the 1k»h was dtistrcjyod, by time first, and the pick- 
axe on discovery, V)ut the skull is otherwise jicrfcct, and the splendid 
horns are entire. In excavating for sewers on the new Ixindon-road 
from central Essex and the li<*a Ilridge-road to the metro|><»liB, 
the w’orkmen have, at a liejith of about 20 feet, dug into a l»etl of 
Hca-sand, containing numcr«»UK nhclls, IkiUi univalves and bivalves of 
RUpjM>sed extinct sptKiies, commingled with what Rp^>ear« U> l>c drift 
wood in large jueces, now quite black, thus evidencing that at some 
jKjritHl of our world’s hisUtry the seashore reaclnxi to Iqqnsr Clapton. 


VOLCANIC ERUPTIONh IN THE HPICE IHLANPR. 

An official HefKirt, sent to the l>utch Government from one of its 
settloments in the Spiro Islands, dcscril>es two destructive Eniptions 
in the island of Sangir, ni>rth <»f CelchcH, on the 2n<l and 17th 
Marcli, Ihfifi. Sev<?rai villages, ami a great ]>art of the cr(.>j»s, were 
destroyotl hy the lava, t*r the fniginentary matter ejf'cted, or by the 
U^rrents of water which escajKjd frt»m the sides of the volcano, and 
28U0 human lieings fell victims. No change was oljservcd on the 
Hummit of the mountain, but somo portions of its sides on the coast 
hari sunk in the sea and disappcarwl, and in cohse<jucnce thereof a 
j^rtwipics; 70 metrtw (230 feel) in height had replacoil what was for- 
merly a gentle docYiv'iix. — Eduibur^k Nm' PhiiimtjJiiral Journal, 
No. 13. 


VOLCANIC IBLA.VDB- KARTliyCAKEN IN CALIFORNIA. 

An Academy of Sciences has U-cn established in San Francisco ; 
and among tlie first-fruits of its lal>ours are the following important 
invt^stigations : — 

Dr. Tmsk haw for R<»me years kept a record of eartliquakes in 
Califomia and the adjiiCXMit countt ies, the frwiuency of which lias 
crewited an sfisuni impreswion among the jK^opie that a volcano exists 
under Galifomia, an<l may one day swallow' up the inhabitants. 
There w-ere sixteen earthquakes in 18f»6, of which only three caused 
some alarm — in one case rending ti»e ceilings of some houses, and in 
the others making people leap out of l>c^8. One shock, of 15th 
February, was felt over an area of 63 miles by 158, But if the 
commotions of tlie ground were small in California, they were for- 
midable further north. Acconling to a report received by the 
Kvtssian frigate Ihrina, a volcano broke out on 22nd June, 
apparently in the Aleutian Isles, and the frigate, on the 25th, 
sailed through a sea covered with pumice. The latitude pven is 
50* 50', ami the longitude 158" 82' east — we presume from St. 
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Peiervbarg — nihich indic&UM a position among or near the Aleutian 
Isles. ITae barque Alice Fra$er, Captain Newell brought accounts 
of a submarine volcano which api)care<l in latitude 54“ 36', and 
longitude 135*^ east. He stated that several wlialers, in traversing 
the Strait of Ouriuack on 26th July, saw the outbreak of the 
volcano, which threw up a column of water some hundred feet 
in height. Immediately afterwards, iniineuse masses of Isva were 
projectixl, and the sea, to an extent of some miles, was c<.)vered with 
floating masses (d pumice. 'Fhe siiips Enterjirisr, Srofland, ami 
K’l/fiam Tkonpiony which were nearer the eruption than the A Ucc 
Frufr, received some of the masses of lava and pumice, as well as 
ashes, upon their decks. Tho eruption was acx'outpianicKl with 
earthquake shocks, and ('aptain Newell tliiiiks that an immenso 
bank or shoal arose in constNjuonce of the submarine action. 'n»is 
is evidently a different volcano from tliat seen bv the captain of the 
Ftcina, but there is an error either in the latitude or longitude. The 
]M>sition alluded to is probably about the north end of tl>e Kurile Isles 
or the south end of Kamtechatka, a region abounding in active and 
extinct volcanoes. The Aleutian Islands are of a similar constitu* 
tion i and Sir C. Lyeli informs us that a new island arose there in 
17%, which still exists, and is some tlmusand feet in height, and 
two or three miles in circumference. — Scotsman. 

ERUPTION OP VlRVVlUtt. 

Vesl viub has been an object of the greatest interest in the past 
year ; and the establish tnent of an Observatory on the mountain 
enables the scientific authorities of Naples to watch and record its 
phenomena. The following details are from the Reports of Pro* 
fessor Palmieri : — 

October 6. 

I aunounced in my Report of the 14th of Jane of thui jear, the approachinf 
appearaooe of lara on the N.N.E. tide of the cmie of Vetuviua, and ft did not 
fmii to show iUelf in reality on the ISth — that i« to saj, two days after 1 had 
pradarted it. It continued to flow until the JMih, sccumuiatisg ountinually 
mass upon mass, without jpjing beyond the base of the cone. After some 
time the fire began to decrease much, but the cone risen upon the mouth, 
formed on the lIKh of December 1H66, continued to explode, throwing out ths 
ordinary pieces of lavs in s perfect state of fusion. From time to tune, from 
the base of this btUe cone flowed e rivulet of fire, which cooled upon the samintt 
of the mountam. Prom the 2Uth of this month the explosions were heard morn 
loudly at the Obeerratori , in spite of the smcdie not haring at all augmented. 
On tM 2lst, the little cone, risen after the re opening of the crater K j£. of that 
of 1850, bnrstu^ raUier more oopioosly, and it 

bejnstt to pour itself over the slopes of the mountain towards the B.K., where it 
eouected, hardening upon the scorie of the preceding lava. A second much mors 
enpicms siresuat flowed from the base of the other bttie cone, and took the rond 
of that of the 10th of J une, and by the morning of the 22nd descended, smoking, 
in the same direction, and petrifi^ on the 23rd, without haring as yet srrired at 
the base of the great cone of Veeurius. It did not happm thus with another 
branch of the aame lava, which, melting in the great cavity, produced on the 
east side of the cone by cldfle occnaioaed by the great eruption of IBAO, arrived 
very soon at the lower plain of the Atrio del Cavallo, investing and sarroanding 
In part om of the two cones always existing after the above>mentioned emptkii. 
From this side it again deeeendrd this morning at eight o'clock, when I naited 
it. It appears tW there is nothuc to fear, at least vvhilst the eruption eaninas 
f within the limita whiefa have bounded it from the first. In Im siBake*holet 
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or©T lii#* nummiU of Ymotio#, »11 thp prswUtionfi of rolcanic »ctTTity 
ni*T \t« ufl«Q ob«*rrt!d, and ar#* duKtincutHbahio not tmlr b? lh«» t«mj>era(nr^, Imt 
by th«* naturw and cbiir»c‘t«*r of tbr aolid iioil niailcr to which tbrr 

ow« tfinir on^ri. TluTi'lort', the old mouth of which I xpeak iit a kind of aoi* 
fatarm . by ntoayatinj; th'*n' at a liitlr depth we find aulphur in amall britfht 
cryntalu Nublimated ujxm Ihf old aoona, more or b*«H chantfed by the action of 
th« aoicU. The lava of the 10th of June covered all this npacr, but when it 
hardened and at^mewhal <*o<ih*d the nulphur re-appcared more tvipiouaiy, and 
•plciididiy adorning; and iM'autlfymc the new a<*ona; Iniih were (Tyntalliacd and 
Were In the nipht of the 2l«t and IjSnd fresh lava deatroywi theae ma{;> 

nihoent sutdirnatnma, which w<*uld have tijfnrcd well in collectioiyi of Veauvian 
productions ; but perham they will re apjiear. The a}H*rture» for the smoke 
towards the southern aide of the <*one have aivjuireil |>Tealer aidtiitv durinjf thw 
month. Those of the recent lava are still ru-h in lUkahne chlorure*, amonjfst 
which msrine salt predommafea, and these chlorurea are very oflen stien mixed 
writh oxidised copp«»r ; the usual tHilounnijfa prtweed from chloride i)f in>u, 
copper, Ac., and an* only seen inside the little eones and in the interior of the 
oralera. In mr last Kefnirt I said that the lata of the leih of June mif^hi have 
ooifored the ifulr of the 14fh of I>eeeniber, lh.S4, which was the signal of the great 
•rupthm of 1MA6 ; but in the lieginnmg of this month it opened aireah, in ao 
singular a manner as to merit ail the attention of the geologist. It remained 
tlius on the ytb of this month, on which day 1 visited the mountain in the com- 
pany of our distinguiahed young naturalist, (^uilielmo (iuiscardi On the 
morning of the 22nd. 1 found it (>over©d anew by the recent lava, freshly issuing 
from the crater of iH&h. I sought t he carltonu’ M*id which, sk cording to the illus- 
trious French geologist, Charles dc ViUe, is found at the IowimiI degree of volcanic 
activity, and 1 did not find it on the aumnnta of the mountain, but J found it in 
many smoke-holcs of the lava of 1H66, and in the fosse of Vetrana, where I found 
in some jilace# a tcmjMTalurc of . 


Oct<>lH*r 16 . 

Veturius coutinucH with unustial determination to throw up lava upon the 
cone and on the Atrio del Gavallo— repeating in a manner still more worthy of 
oooxlderation tJhe phases which proeeiled the memoralile eruption of 1B6(). From 
the 'Jflth to the 27th of the past uwnith the lava descended the same pn>cipic«> as 
in iHftO. On the 2-*Hh it seemctl as if aUmt to cease, but the louder deUmationa 
fWnn the mountains announced fresh torrenU of lava, whi<<h, dunug the evening 
of the 1st of this month (Octolnsr), ap|n*ared to le approa<*luug the Observatorv, 
menaoitig tht* new road which had just been omnied under my direction by the 
woidea of Vesuvius. The first torreut has cewaed, however, without reac^ng the 
foot of the oone, hut immediately alter another copious stream of lava ap{>eared. 
Mid, divkiinf into tUreii or four Imuiches, descended with such velooitv that in 
twenty minutes it had already reached the AIth), and there met the ul^ lava of 
18d6, This lava s|iarkled with such unusual brightucM tlmt the rugg^ masses 
at the summit of the mountain aeeuied to 1>« ou fire. Towards ten o'clock the 
•Mne evening all tliis brichtness disappeared. Before dawn next day I went up 
to this lava, whioh 1 still fouud buruiug under the crust, but it was not of the 
name kind which had liecn throwu up before, vix., of the rugged contorted sur- 
fiaoe. <if the ixdour of ebony, but of the sort which hardens ui lar^r or smaller 
reddish frwu^cnts. It havl numerous smoke-holes, which, in the preceding 
ftiwam, had been verr few. Ail thosi' 1 found over the lower part of the stream 
tilMKHallT on the hanks which the tierv torrent had iteelf formed. All the sur- 
fhM of the lava was sprinkled with a kind of delicate white fiower. The smoke- 
holaa bad already in a few hours produced stn eral sublimates, some of whi^ 
ware perfectly white, others ash-v'oloured, and uthem yellow, itvnHmt>g to a dirty 
yaddiw tinge'. The first experimeuts mavic on these sublimates present sevend 
peculiarities worthy of notice, whii h may be the objects of ap^cM/ pmUtcation. 

1 o«i|^t to mMitioD that all these smoke-holes produced through distilimion an 
aoiduquid ; which feots do not ininfinu the doctrine of an illustrious hving geo- 
logist. Up to the preeent time it is lieliered by several observers of V^^us 
that salts ^ ammimia are never produced on the cone, but upon the lava which 
baa ran over cultivated ground,— but the first experiments I ii^e on the lava oC 
the 16th of July, gathertKi firom the smoke-holes of several subhmates, prove the 
existanoe of ammoniacal mixtures. The Observatory renders the study and in- 
SMtiga^ of many iaola possible, which might escape the notioe of the moat 
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dtbffoot ob»<*nr«*r. To mur» t4> ihp Uv» Oo tlw* 3rd oftht* month it 
towardu tlvr nwU'rn •id** of lh«* itm*’, it ij* «till iur«*«w*nilT n<iwniir hut 

now without dwnjfi'r t<i thr cultivwtod t:round. Th<* c^mlinuisl (Irtimnt^dT* of tho 
mountain have *t l»at rnatdfHl mr to df'trnninr the diaiiUH*e rxiatniR in a dinw't 
hue hrtween the OtiwertnUiry atwi the niterture of the llhh of l)e<'eudM*r. whK'h 
ia nlnwwtt in the centre of the lofty (daui of the VeauTiiMi ixmc- thia diatance ui 
2731) metre*. I have liccti attic to determine the ifrealeat leliH-ity nt wtneh the 
flxuokr aace^ndfl, «nd find it i* a^ntut 1.* metrew a mimite • il* ixaue i* tty an orirtce 
a metre and a half in diameter, with the tenifierature of With theae facta 

aoT one mar cak'uLate h<tw many inpea of water thi* Ur|;er ttf the two amati <-onea 
» eat h day in steatu, and Wfliat mct'hanical force that ateatu rcpre««ut».-~ 
MW, No. 1667. 


EARTHWrAKK IN THE VNITED HTATK8. 

From the St. Lovi* rhiuncrat of Oct, i>th, we leant that tlie city of 
St. Louis arul it« neijifhlMiurhoofl, and the adjoininf^ rc}.fion« of Illinois, 
have f>een tiaiUnl by a wevere Earthquake. “ Ir Illinois, ’’ aays'the 
account, ‘‘ it was acconijianitfl by a U'ln pest nous sky and electrical 
phenomena of an unususd character; while with us it was prectjdtHl 
Djr freaks of eh*ctricity, variously <b*«cril)€!<l as vivid flashes of lijjht- 
niiig, and as the dt^acent of a blinding meUftric liall from the heavena. 
The interval In’tween th€^ two shocks, the first of w hich occurred at 
about a quarter |>ast four o’clock, w'as one of a jminful atisjieiitw to 
auch as ha<l arouaetl thenjHclves to a full consdou.sncas of the nature 
of the danger, and who adverted to the fact that ordinarily, at leaat 
in the cartljc^uakes of the tropica, the violence of the ctinvulsions suc- 
ooetiing the first, of which there are commonly two, was that of a 
progTWw nearly eejuaUing geometrical ratio, ^e stanchest honsoa 
gwaywl to and fro with an undulatory motion very much reaeinhling 
that of a ship lalxiuring under an angry saa, now seeming to stop 
still and bid defiance to the towering waves, and anon bounding for- 
ward quivering in every plank, and im|»arting to the voyager that 
ineffable sensation which is to the mind what sea-sickness is to the 
body. The rattling of windows, the displacement of furniture, the 
gleaming of lights from bedrooms which suddenly illuminated the 
pitchy darkness w’hich firevailcd ; the wild terror of some, and the 
bewilderment of oUiers whom the threatening phenomena hail 
startled from their dreams, formed a scene more easily imagined 
than described. The second shock took place about five miimtei after 
the first, but w’as of brief duration and mferior violence.*’ 

GREAT EARTHQUAKE AT NAPLES, 

The greater portion of the kingdom of Naples has l>eeTi visited by 
one of the most destructive Earthquakes recorded for many years 
past, Tliere was a slight shock on Ihfceraber 7, which had the 
effect of throwing down the cone of Vesuvius. Another pheno- 
menon observed was the extraordinarily fine weather, afiproiwdiing 
that of summer, which had prevailed for two or throe months. 

A Corres|>ondetit of the J ihrmrum writee from the city of Naples, 
that on I>ecember 16, at 1010 p.m., while writing, his table 
seemed to be grasped by a powerful hand, and draggied viokntly 
backwards and forwards. The timbers of the room creaked like a 
ship in a heavy sea, and the very w alls moved perceptibly. Two 
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roinutoii fajul ncmrcely cUfmet), when the "‘replioa,” or refKjtition, 
came, and the atoneii were Hhakcn from the roof, and a bell in the 
houae waa run^ continuoualy. In the streets of Na^es, crowds of 
people rushfHi into tlie ojHsn K<|uare»» — some of the persona in their 
night- dreNsea. Tl>e jwior |M?ople rushcnl forth screaming and calling 
on tlie Madonna and 8ainU Ui pn>tf?ct them. At three and five 
o'clock, after rnidniglit, two <ithcr ahftcks were repeated, and the 
panic was increased. As dayliglit came, it was evident tliat corajYara- 
tivcly little dauiago had l>t*cn done, A staircase iiere and there had 
fallen ; very many houses had fissures opened in tliem ; hut no house 
lia<l fallen, and no life had l>een lost. The Director of the Royal 
Astronomical Olsservatory re|»orUMl that the base of the tower in 
which is fixed the e<iuatoriai macliiiiery was cracked, and that two 
{>cndulum cl(»cks in the <lir<»ction of the shock, which was from 8. 
to N., had st<»ppt*d. 

Naples had a griMit escape. The firet shock lasted 5 sec., the secxjnd 
2r) HOC. Tljf! Official Journal Hnnounce4i the news of the disaster in 
the provinoes. In Carnjjagiia a house had fallen ; in CsstcUamare 
some staircases gave way ; in Sorrento, U>o, damage of the same 
kind was 8ustaine<l ; and in Capri a }Mjrtion of the mountain hail 
fallen. During Uie following night again a considerable number of 
|>enK)n8 slept in the often ivir, and the same scenes were to be wit- 
nessed as auring tlie preceding night One or two slight shocks of 
mrllufuakc occurred, hut the alarm was not great. The J oumal of the 
LStli reporietl that at Sala three persons hail been killed, and that Uie 
prison and the Iwirracks had received considerable damage ; that in 
ratlua 100 houses hail given way, and how many were kiUod was un- 
known ; in PoUa the disasters were immense ; in Auletta, Petrosa, and 
Caggiona, many houses ruined, and many persons killed ; in Salerno 
many houses were oj>ened, amongst which two churches, the palace of 
til© Pnifet, and the barracks of the^ndarmehe, hail suffered the most ; 
the belfry and the church of Siudina, close to 8alemo, had given 
way, and two women had been killed. At Bari the people Iiad been 
much alarmed, and had spent the night in the open air. In Kicig- 
liano ten bouses had fallen, two persons had been killed, whilst five 
or six had been dug out of the ruins. On the 19th two other shocks 
were felt in Salerno, and one in Naples. News came from Poteniat, 
a city of 14,000 or 15,000 inhabitants, where not a house remained 
in a habitable state. Tito (a suburb of Potenza, possessing nearly 
10,000 souls), Marsiconuovo, Haut-cuiana, and Brienza, were almost 
entirely destroy cxl ; two- thirds of Vignola had perished. The ruin 
in Viggiano, Calvello, Anti, and Abriola was a^f^ul. In Naples, at 
five and hair past six o'clock, p.m., on the 19th, we felt two other 
shocks. At midnight, anoUier slight shock was felt, and on the 
20th, at ten o’clock in the morning, we felt our tables heaving again 
ben^^li us. The greatest violence was confined to the provinces of 
Priucipato Citeriore and Basilicata. Up to the 18th, nineteen bodies 
had dug out in Potenza, and the work was still going on. In 
PoUa 300 had been dug out Lagonegro felt three imocks, on the 
night of the 16th, in the course of seven hours ; and the shodu con- 
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tioaed up to the l&th, and the wbolo papuUtion wore ia 

tomporarj banrikcks. In tbe oommimo of Oarbono, iwont^-ono wore 
kUM juid nmeteen woanded. Caetebano wa« loYeUed nearly with 
the ground, and 400 peteoiu killed. A nmilar dteaeter befel Sarooni, 
where thirty pereons had perished. In Chiria Hapalo e^ual damage 
was inflicted on the houses, and four persons perished. 


In Chiria Hapalo equal damage 
persons perished, jfaratra was 


Muily destroyed. In other communes of Lagonegro, as Maratea, 
Xauria, Castelluocia, Rotonda, Vigianello, Bant* Arcangelo Calrera, 
Ban Martino, Castromioro and Benise, most of the hoosss and 
especially the churches suffered. 

Tlie same correspondent’s next letter, December 2flth, deeoribef 
Vesuvius, on the night of the 16th, to have sent forth only a small 
lambent ^me, losimMl of tbe gorgeous body of fire which had shot 
up for tbe previous three montl^. On the 16tb, at the baee of the 
cone in tbe new crater, a round bole was opened in the direction of 
Torre del Greca, and from this were discharged red-hot stones, and 
next day an immenae volume of smoke. On the 22nd there were a 
cannonade of stones and smoke, and constant rumblings ; and by the 
29th the above hole was closed, and two apertures were opened in tbe 
summit, one sending forth stones, and the other smoke. 

From the observations of many penons, the earthquake seems to 
have been undulatory, vertical and gyratory, thus combining all tbe 
worst features of this tremendous phenomenon. The Journal of 
December 28th states 3666 persons to hare been dug out ; and 100 
towns and villages, from first to last, suffered. 

From a tubs^ueni letter, dated January 4th, we gather that on 
December 16tb, in the territory of Beda, the earthquake levelled 
the neighbouring hills, rolled tbe earth over and ovcu, and formed 
deej) valleys ; half an hour before tbe shock, a light like that of the 
moon, and a fetid exhalation like U)at of sulphur, were perceived. 
The township of PoUa (7000 soub) was half Laid in ruins. On the 
2Cth, the little town of Basso had its main street separated asunder, 
and 80 it remains with a fissure through ib entire lenx^b. On the 
28th and 29th, both in Bala and Potensa, strong shoe^ were felt ; 
and in Naples, from December 16th to January 4th, there are stated 
to have been 64 abodks. Four places have been almost entirely 
swallowed up. Of Pertoea only six houses remained, and 1006 
persons fell victims ; and between Pertosa and Polla, road had 
been earned off 200 feet distant, and tbe mountain above it cleft in 
two. On January 1st, three shocks of earthquake ware also feH ; 
and on January 4tb, the ofliciai documents returned upwards oi 
30,000 persons as dead, and 250,000 living in the open am. Three 
idiotographic views of tbe destruction of PoUa and its neighbour* 
imod were engraved in the lUuttrated London News, January 16j 
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TSX BOTAL OMERVATOBY. 

Ojr SAtunlAV* June 6, 16(47t the Aniutal VUtUiion of this greftt 
oit*l»l!«liraeni took pleoe, on which occeeion the AKtronoiuer> 
ItoyAl pretenieU hU Report to the Boerd of Vleitorf on the condition 
of the Ubtenratory, and ite hwtory during the pnet year. Tide docu- 
ment ooDteinef m ueual, eevemi intereetiog fealuree in connexion 
with the progieea of Aetronomy. 

The laetiniuieute, with a few tridiug exoeptione,^ are in the aame 
eonditiou ae they were Uet year. IIm new b.E. KquatorUd, which 
promieef to he one of the hocat imitrunieDU erer ma^ie, ia now 
nearty completed. Meaari. Merx, of Munich, have not, howeveri 
yet auccoedeil in making an objecPglaea to their aatiafaction. 

The MeridM>ual ayaUiu of Aatruootuical Obeen^ationa, for which 
the Greenwich Obaervatoi^' ia ao deaervedly celebrated, ia rigidlj 
prveervtxl. Each atar of a large cluck* atar catalogue ia obeerr^ if 
poaaible, twenty timea in three yeara ; aome atara are obcerved for 
refraction ; aome aa having been compared with the Moon ; aome 
on iuapicioti of prtiper motion, Itc. The Moon ia obaerved at every 
oppoilrunity without exception. Tlie Sun and Flaneta are obaerved 
at every op(K>rtunity, exoept on Sundaya, and when they paaa later 
tlian 15^ in the morning, in which atate the larse pUneta only are 
obaerved, and only when the moon alao ia to be obaerved. The 
trenaita have boon obaerved almoat entirely by the ebronographio 
method, except for the chtee circumpolar atare. 

The whole number of Meridional Obaervationa fnmi 1856, May 
19, to 1857, May 2S, ia aa foUowa : — In the Department of 
Tratiaita : Obaervationa of Tranaita (reckoning two limba, or two 
methoda of obaervatiun by ear and by touch, aa two obaovatioae), 
1169 ; Obaenrationa of CoUimator, by the Teleaoope of the Tranaii* 
Oirda, 511 paira ; Obaervationa of Traiieit-wirea by Beflexion, 810 ; 
Obear^iiotia of one ColUmatur by the other, 52. In the Depait- 
mm% of 2enith Diatanoea (reckon!^ two limbi^ or a combi nation of 
Dlroci Obaeirvation with Befioxloa Obaervatkm, aa two obeerrations, 
and including the obaervationa of the wire by Beflexion), Grcle Ob- 
lervatiooa cuall kinda, 8668. 

X ourioua fact baa Iteen uotioed with ronpeot the Ammutk of the 
rrBMit-Cirola and the Aximuth of ita CoUimator. Mr. Aiir db- 
lerree There ia a weU*marked annual peiiodieal change In the 
Kiettion ot the TTaneit-Cirole, the aoutherlv moveoieiit of tlm eactem 
iuvot having ite minimum value in Septorooer, and ha in 

March, the extreoie range being about 14 aeoonda; and there ia a 
limilar change, but of emaUer amount, in the poeition of the Colli- 
nator. I oannot coigeotiira any canae for thoee changea, exorat in 
he motion of the ground. There ia a very frequent ohange or atm 
imallra amount in the Aaimuth of the TV^ait Ctrole, aooompanied 
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hy A BMfljr mua) ohsiigA in Ui« nppAmnt Antiattih of Um CoMtiantor» 
m> thni fram mj Io dAj tbn TmaMl-Ciroi* nad CoUinuUor praMorr* 
tlMtf relAtiT* position unaltwnd ; Umm X oooonivs to bo the affooU 
of oocidonitn observation of tb« otrsompoW stars, arisbg ettber finon 
fisult of tbe obserrsr, or from irrogoUntist either in the level or in 
the coUimatkm ; si the same time, viewing the great aocuraoy of the 
obeervatione of eirotunpolar stars, and the extreme sijn(>Uoity of the 
pim~sQpport# and of the instrument-frame, 1 cannot conjecture how 
such irrcguiaritiee can arise.'* 

louring the past winter Mr. Airy received intimation Utmx Pro* 
lessor Uansteen that the dip, as determinsd at Greenwich, appeared 
to have beooToe greater Uum waa consistent with the oluuiges of (Up 
going on in the nmlh of Europe. A similar discordance was found 
to exist between Groenwioh and Kew. This led Mr. Airy to fXMr 
mine the Royal OlMcrvatory instrunient, and it was found so imper* 
feet in its mechanical construction, that when the needle was lifted 
up from its agate bearings its upper point almost always struck the 
brass circle. These defects liave be^ amended, and the appsirent 
di]» is diiniuUhed by nearly the quantity which Professor Uansteen 
coidectured. Mr. Airy regrets that this irregularity unfortunately 
causes the dip* observe tious at Greenwich for several years past to 
possess very little value. 

'The Magnetiral and Meteorological Observations continue to be 
made on the system of self registration, conuuencing with August 
25, 1856 ; the thennometers in the magnet-boxes have been read 
at twenty -four cmuMKmtive hours once in every week, with the view 
of (diiaining bases for comjdete reduction of the observations. Mr. 
Aiiy contemplates, as soon as he shall have some computers libs* 
rated from the lunar reductions, to take in hand the fuiiher rcduc* 
lion of the loagnetio obeervatione. 

Utkder the head of Chronometers, Communications of Time, and 
Operations for I«otigitude, Mr. Airy makes the following observa* 
taons : — 

** The number of ohronometen in the chroBomeitr-room is sixty* 
mght. All are compared with the Mean Solar dock, which is sym* 
pathetic with the Corrected Motor Clock of the Oalvanie System : 
some every day, others once in the week. The chronoaieien on 
trial for pu re h s s e have, for several years peat, been socnetinMa ex* 
f >oiad to extreme tempmattues ; sod lately I have determined to 
extend this i^stem in a lower deg^ to the Admiralty chronometers, 
subjecting all in turns to artificial heat as high as 80* Fahrenheit. 
The Obeesratory takee charge of the valoatian of cfaronoaieleri to be 
peiehaeed by the Government, and of the leeeipls^ repairs, and 
asHMa of chronometers bslonging te the Government. The Motor 
dock of the galvanae tympathetie system ie idlitieted every day, 
alter eomperieQn, by imsni of an au Alary pendamia, which is pot 
in mefhanioil eonoexiem for a time with tM clock pimdnhiin, end 
hv which the mto of the clock is either sceelereted or mtarded by 
^ of He whole valoe ae long as tha two pendnlitwi ire united. By 
doek onr own sympetheeic eosmeatkai is iiaintmiHid, and toiitr 
S2 
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fiignalf netii io other plaoeii. I am denirout of introduotni^ the 
iyntem of ^vaoio connexion for clocks of smiUl dimeneions ; » 
system would fhwTUcntl}* l>o very convenient. The Dumber 

of failures of the Time Signal Ball at Deal, dropped by galvanic 
current fVom the Iloyal Obeervatory, in the course of one year has 
been nineteen. When it is considered that four connexions must be 
made on tbo line before it is St to receive our current, and that then 
there must l>e four contacts at Greenwich and one at Deal, this 
nund>er of failures will apf>oar very small. Otiier time signal balls 
are dropped by currents issued at tlie same time, at the Strand, 
Comhill, and Liverpool ; but tliough I am bappy U> supply with 
regularity the currents required for these purposes, I do not hold 
myself responsible for their success. I have verified ex}ierlmentally 
the perfect practicahilrty of dropping a l>ali at Devonport by a cur- 
rent from (trecnwich.’' 

Tlio value of those galvanic clock communications is very great ; 
the clock in the Lomlwird-etreot Post-office is adjustwl and regulated 
by the apparatus with the greatest regularity. Besides this, sym- 
pathetic movoments are maintained with other clocks, and hourly 
signals senttlirough the wires of various raila’ays by which time balls 
are drop|K>d at the Strand, Cornhill, Liverpool, and Deal. The 
communication with the Post-office ch*ck is remarkable. At 23h. 
26m. Os. of that dock a signal is given to ( JreenwicK the comparison 
of which with the Iloyal Gbsen'atory’s cl*Kk acquaints the Obser- 
vatory with tlie error of the I’ost-olHce clock. At Oh. Dm. Os. of 
the Greenwich clock a signal is sent from Greenwich, which mecha- 
nically a<ljusts Uie Post office clock. At Oh. 2Cm, Os. of the Post- 
office clock a second signal is given t<* Greenwich, by which the 
efficiency of tlie a<ljastment is sliown. Tlie system answers so well 
that it is purjKiaod hi extend this Kystem to other ch»cks. 

The Astronomer- Iloyal concludes his RtqHirt by expremsing his 
entire satisfaction with the xenl of the assistants and oliservenr 
placed untler him. The duties of the Observatory have been so well 
|)erfomiod that the ordinary astronomical reductions are now more 
oomjdotelpr brought up to a level with the obeervalions than at any 
period within Mr. Airy's rocollection. At the same time the 
Astronomer-Royal w'lshes to see improvements in the education of his 
assistants, which would at once be creditable to the establishment 
which ho directs, and beueficial to science. — Atkfnfrum, No, 1546. 


srOTS OK THE SrK. 

Thi Astronomical S<K:iety have presented their Medal to M. 
Heinrich Sohwabe, of Dessau, who has made daily obaerratieiui ef 
this phenomenon for a (teriod of thirty years ; and the PresideDt's 
address on the occasion of presenting the medal offisn in itself an 
interesting reply to the queries of our astronomical oorreqioodentt. 
Tlie result of M. 8ohwid>e’s iuvesUgations has been to establiah, 
with a degree of probability almost amounting to oertaintv, that the 
Sdar Spots pass throng the phases of maximum and mmimum 
ftequency, and rict rered, through a period not very different from 
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ton ymn ; but tlint during the k«t Uire« yean tb« reaulU hara 
shown symptoaM of disturfaaiwo. 

H. S^wkbe's merits are in no way affected, thougli, no doubt, 
the vaiue of his disoorery is enhanced by this remarkable episode. 
No Um$er is its scope confined to the disclosure of a physical pocu* 
Uahty in the constitution of the Bun. It promises to he the means 
of revealing the proTaleaoe of a principle, throughout the solar 
•ystem, co-extensive with ^pnavitation, and of establMlung another 
link in Uie chain id* analogies binding earth with other worlds, the 
ultimate efilect of which ou the progress of physical research no one 
can foresee. 


THE AUGUST MITXOBS. 

M. CouLViiE Gbivur, the tealous observer of these Meteors, 
gives the following Ke|)ort for the month, from ISth July to 13th 
Auj^st, in tlie past year. Tlie figures show the uheun kourljf fiumhct' 
of hJling stars at midnight : — 


13 

8*5 

August 4 to 11 . . . 


18 to 19. . . . 

rt 


7 ... 

3SS 

n to 33. . « . 

118 


«, 10, 11 . . 

41 

27 to 38. . . . 

20^1 


12 ... 

40 

31 

17-3 

n 

IS ... 

265 


1 1 wiU be seen that there is a pretty regular increase from the 22nd 
July to the 10th August, where the niaxiinuni occurs as usual. Ju 
another talde, he gives the mean liouriy fail for twelve yean 
(1846- 1857), from 20th June to 81st August, by averages for each 
three daya From this second table it api.»eani that the number of 
meteors is pretty uniform from 20th June to 20th July, varying 
from 5 to 9 ; from 28rd July it increases pretty reg^iIaHy to 7tE 
August, wbra it reaches 27 '8 ; at the 10th August it leaps up to 
89 9 ; on the Ifiih it is 31 '2, and then falls gradually to 10'7 on the 
31st. The present maximum is thus beneath the average, and M. 
Gravier concludes, as he did last year, that the number of the 
Auguat meteors is gradually diminiahing. 8ir John Uerschel 
obsess that the August meteors, though less brilliant than those of 
November, are more certain, as the latter sometunes disappear for 
some years. M. Leverrier announced lately that the obsm^tione 
made under bk direction on a former occaeion to discover the AeiffAt 
of the meteors, would be repeated this year, and that the atatioua 
chosen for observers were Paris, Melun, and HambouUlet, forming 
a nearly eouilateral triangle with a side of 48 kilometres (30 milea). 
If a fire-ball, or remarkaUe falling star, capable of being distinguisln^ 
from the others, is obeenred from tbess three stations, and its angle 
with the horixem at each taken, its height can be found by eaica^ 
latkm. — ^kotsauni. 

Mr. T. Forster, the well-known astronomical observer, at Ostond, 
witnessed the Meteors on August 12 as of vety unusual feniM sod 
eokours. From a good poaitian above the sea be watched them great 
part of the night. Many buodreds fell in various dirsotioiia, Irat 
partiouhurly towards 8. W. and W., not N. W. ss usual. They did not 



178 


TS4m-«oo« et VAcrift. 


Itt g«fMr»l iiiov« fmiif u»d Itavt Dm while tmm behind them, ai ie 
tieti^ but deeo en ded dow\y with a hfight jeHow flaaie ; wtiiert were 
epkmdidly or&maoii, and aoiae hrighi-blae and iverpleu Tide 6wt ia 
fwy oeriooa, aafa^ttHiigthe h 3 rpoelieais of igoiM geeee adopted \3j 
M. De l4U of Oeiiem Xhiriag the whole of Angnet, meteon were 
miBie i oo e all along the Rhine ac^ in Germany. Boeh awnben had 
BOtfklkiiimoe the 10th Aagnet, 1811, nor hare we any reoord of vuoh 
aqoantity ae on the present oooainon. extending oeor four days conae- 
entirely, andexhibi^g such rery briUiant and direnihed tints of light. 

Collaterally with tbeee roeteon the following phenoineiia ebonld bo 
notiood, proring the highly electric Btate of the air. In the etcirm 
which raged in Holland on the fitlv J uly, the bailatonee were larger 
than pigeoiM* eg{^, and broke nearly all the windowa in Amheim. 
The taoke ooour^ at 8pa on the Oih of August, when erery pane 
flf glass exposed to the iiail wss beaten to pieces. All the electrical 
instromeufcs iodioated a high positire cluwge. A frombe or water- 
spout was witnessed by Mr. Forster in the distanoe on the lltb. 


TWIMKtmtt or THK STARS. 

A CORURKHORDEKT (M. F.) in the Pkilusophiral Maf/ositUt Ko. 
88, writes : — “ The stars twinkled mosK at Brighton on the evening 
of the 16th of March. Sirius and Aldebaraii were in sight ; and on 
passing the axis of the eyes across them so as to produoe a changing 
place For their image on the retina, it was seen that the diHereace 
das to twinkling was so great as at certain iDomente to cause the 
apparent extiaotkm of the stara A mirror was therefore held in the 
hands so as to send a reflected image of the selected star 
to the eye. ami ^len the mirror was nK>re<l in sueh a manner 
as to thrtiw the image f>f the star in a line or circle, whiedk 
oould easify l>e done. Upon examining the brightness of the 
Star image at the moment when it was relW»cted from different parts 
of the moving mirrm*, the light was seen to differ enormously, atwl 
very frequently, indeed, to he replaced entirely by darkness. In 
fbot, the sttooessive phases of the star, wbtcii, being seen in one 
dhneetion, gave a oontinnal but wavering light, were now separated 
into their Intninoas and their ahsolotely dark oonditioos ; and thns 
the effoot of twinkHngs was made far Bkore manifest than by ths 
ovdinary mode of dwervation. Ths apparent extinctions were not 
lor kmg together ; but they often cot up a ciroular path of light of 
about 10 degrees anjplar space into sin. seven, or eight parts, sepa- 
rated by shert dark mterrals without sensible light.*' 


9rAt» (m THW DISK OF THK UOOK, 

Mm. Himur, of Stow EasWn, near Bath, has related to the 
Astronomical Society an experiment which ho lately performed for 
his own salisffMdion, iQikstraiive of the nrojeotion of Stan on the 
Disk of the Moon. He formed an artifloial star with a candle pla^ 
at a distanoe of about 1S$ yards, and an artificial moon with a Auy 
of card attached to a rod applied to the end of his te l esc op e. lUu- 
mlMlinf his artificial moon, he was able to make tho relative 
brightnesses ef the artifieia! moen aad star nearly in the proportion 
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of mtan, a»i to maka IIm m fradiuU m bo ptnood. Ho 

thiM iMd oa op portunity , 1 m Myo, of w iai oo oh iy Ibo oyor toppte g of 
tbo two ifluiM oi loio^ and of oowTinoing IdaiMif of tbo mill- 
oioney of opuosl m/rnddmUoma far the ocplaiu^tt of wW bo mw. 

fimm COLO fir rm mnr wrmxjx 

Tat Amoriom ContifMtit and tbo AaftOko woio oteitod by Intanao 
Cold hi JMMiMy, 1857. At Lynobborg, on tbo lOtb, Ibo tboi^ 
mometor w«* down to 11** nbooo aoro. At SnTtuiiMih H i»di> 
ontod 18* iiboTo, and in Florida 21* abme, tbo oobkot oroatfaor 
eoer known in that region, loe fomod two inehoo in tbkkiiwMi. la 
Havana, a oororo froot did oonridonibio imury to eropa-— a phono* 
menon almoot nnknown in that hbiitiido. In all tbo weatem rivora 
ftoamen were flnom trp. The mat lakiw wort ootered with Ibya 
ioe, oxtethUng many oiUm from more. In the North-weatem Btkteo^ 
the oeverity ^ the weather was almoot unprecedented, and men and 
antmalo periohed hi jyeat n timber*. AocotmU from Iowa, written 
in the Amt week of /anuary, otate that the road* were impaeeable. 
8i«d«, mercbandiae, and promrty were abandoned to the etofin*. 
Many men and oatUe were hnaen to death in the highway*. A 
party of tIovemnMmt earveror* took ehelter from a nnow««torm in a 
ravine, which teemed a prairie. They pitched their tent upon three 
feet of mow, rigged a otove wboee piiw ran up tlirough the top of 
tiic tent, ate, and went to sleep. A difficulty of breathing arooeed 
the fiarty early, and it was diocoveretl that the ravine had drifted 
chock full of mow, and that it wa* then three feet above the top of 
the tent and the top of the pijie. Out of the entire ■orreying oom~ 
pany, of whidi they were a part, two men froee to death, two waded 
the prairie mow* In their atooking*, unal>)e to draw on thehr stiff 
boot*, and all were disabled, permanently or temporarily, by the 
friemng of tbe extremities. 

The mouth of tbe East River, in New York, was blocked op on 
12th of January bv a field of ioe fifleeo acres in extent, through 
which nothing eoul^ |»ae*. 

TBt GMUT COMET OT 1568. 

Oriv»n>xmABLK intereet ha* been excited in the paet year, by Ute 
expected re*a|>peftnMice in June last of tbi* Oreat Coniet, whsoh a 
German astronomer not only foretold, but that on the I8th of June 
it wooki deetroy the world I To meet this alarm, Mr. Hind, tiie 
aetremomer, pobfishad a small work, wherein he dispoees of tbe pro- 
babilify near approaoh and coUhnon.* 

Tbe Comet did not re*ap|iear ; hnt, W turning to M. Ango** 
Fopubir Atirmamm, **we ensBy identify tte expected visitant wHb 
tbe great comets of a.d. 1264 and A.i>. 1566. Ws learn ^lat it k 
one of those oonsets that are visible to the naked eye, and that H has 
a period of about 292 yean. Its nnmbem » the catakgoe an 17 
and 80. We ese at a gknoe, by a cosnparieon of the neoide d cie- 
■Miits, why kkthattheeehnn wenpewaouneedto hea^iMamieesof 

• Tie OmH qflStA ; h*i*g famuli' U Maan-imm Qiutthm, r^arr i mg 

<0 it* umHcijmitd Joha Ma sssU J^kia. if W Tfliii lefl liiiil. 
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TIm HmdiMtm «f tlM tMur<mMii«r wm abor# it« vrtraM talM la FalirMary, Itor, 
IttM. Jnljr, Mnwi. Ovtobfv, %mwmAer, aad Dmttmhvr, tmA im daCect in 
IMMlBlfaimi IMBliH <11 tlm TMHr. 

Ybt nMMMi mndinf ct tlm bnromHnr for thr janr, at tW 100 finn abora 

BmaMilavaloC iteaas waa lirMK> Mwa, baing aoma^lMi Obnaa tba arcrage 


VIm mmm tamparattira of tha air is Jaaoarj wa« in axaaaa of tba STarafr 
mdnaof HO fmm by t*i Fabniarr, by !•; March, >fj 1®; April, iha aranga 
atatea; May.ia asoaaalW i«na,W8{*i July, by 8*} Augnai, by fi** ; Scrptaai. 

by Oelc^ar, by il*; HovraiW, by 9|*; and Dacambar, {^; amxMrdtog 
to Mr. Olaiahar's datarmhiatiaa of Um aaon tawparaturr of aach monih. 

Tha maun laaparatura of iha air far ihf yaar waa 61*’'! ; that of araporalion 
waa 48***! : and that of tha daw-porat war 46^7. Tha maun dagraa of kuxnidily 
vaa iS, oooiplata aaturatton haiag ra pyra aa at ad by 100. Bain fcil on 13ti diya ; 
tha amount cxiUaotod waa 21 & ittcha*. 


TiO JantMuy tha 4th tha waathar waa vary niUJ, and tha nuMin daily racam of 
lamparatura waa7(*: from tha ftih to tha 8l)i tha amount of dafaict waa 84^ 
whan a ndldar |>anod oocnmanoad, aikl to tha 20th tha mann daily amount of 
uinaaa waa 11^; and to the and of the month it waa in dafact to the maao daily 
aaacMint of <4*^. Fabmary waa warm, being from tha 4th to the 24th 34* in 
•xeaaa ; on the 2fitli and 26th. 34° in daibct * and for the real of tha month, 2* hi 
•ntaeaa. March waa S° in axcaaa to tha 7th; from tha 2th to tha 13th, 4f ° in 
dafaet ; ftioro tha 14th to tha 2ttth, &° in axceaa ; from tha 2lat to the 27th, r in 
dafaet ; and for the raat of the mooUt, 44° in aixcaaa. April, tiQ tha lOth day, 
waa hot. Uia tasiuaratura being 64° in cxceaa ; firom tha 11th to the l€Ch It waa 
sold, being A* in def<K<t \ it waa agaaa hot from tha 17th to tha 21at, being §4° in 
unaaaa ; im then a^n oold to the and of iha month, baing 6* in defect, with 
ttwrw faUiag arary dar. Tha trmparatura for thia month waa about 1° below 
that of the average of the preceding 16 yearn. May waa cold till the lOth, being 
6° in defect, and wamt for tha remainder of tha month, riainr to aummar tatn< 
paratara In the middle of tha month. Jtroa waa warm till ft»e Hth ; coW from 
the Vth to tha l(Hh ; and hot fbim tha l&th ; on the 23th, the tampermtura near 
tha aaa roaa to 7S° ; in London, to Iby* ; and at other placet It waa aoincwfaat 
below 20°. Thia day waa iha hottaat we have experiane^ ainca 134« (July 6th) j 
and It waa aku retnarkalde £i»r tha amall anumut of water in tha air in the in* 


'rielitia ahapr of vapour, tha tamparatura «if tha dew-point being fully below 
Miat of tha air at timn during tha day. July, the mean high ^y taraparatura 
waa 7 h*, bahag 44° above the average ; the low night tamperaturr'waa 5t4*, ax* 
aaaditig iU average by 1*. Tha mean temperature of the mouth waa 3° wmAj 
ht axeaae. Auguat wa« warm throughtmi naarU, the mean tamperatura baing 
8* in ex«am nearly. Blnoe tha year 1771 . there hM beau no inataut'a of ao h^ 
IMUn l•mpamlmra^Ttx.. 65*'6 — in Auguat as in this yaar. Bt^tawbar wm abo 
warm aaarly throughout, the temperature being almut 3° in axeeas. October was 
warm 1 tha lauparatara was 24^ in cxeess. Kovembar wss24* above Iha araraga. 
I>aoanibar was remarltably wans throughout, particularij in the few days pra- 
aadiag aad inoladiag Chrktmas Day; the temperature of tha mouth'was 8° 
nearly fai excum. In tha yaar 120(11, and again in 18&2, tha month of Dacambar 
was aomewhal warmer than in this year ; but there are no other instances stnoc 
1771 of the mouth of December (»«anf so warm as the one just pasaad, aaoordmg 
to the results cdMainad by Mr. Olsiah^. 

The tampemtare of iha yaar 18&7 was about 24*^ above the swemge of 29 raaTfi. 
The highest temperature m the yaar was a2°*7 m June ; the lowest was *20® in 
both Janiiai^ and February j the muge of Icmperatore m the yeur was there- 
Ibiw 72|*. The greuteat range in one month ooeurrad in Jana, and was 34^ 
dgf r tas nsurly. The avarage monthly range of tamperatura was 82f®, and the 
mrmmta dally range was 17*. Tha average weight of a eubie foot cf air. at the 
laual of thaaaa, was (M3 (pwint is January, S27 grams in August, and the mean 
Ibr tha yaar waa 342 gvuua. 

Ihuring tha yaar two ramarkaUy haary (alls of rain occurred. On the 7th o4 
Auguat a stmna oo miu aooa d at Boarborough. which resulted in a serious dcstruc- 
tkm of urcqMrty i and by tha and tha storm, rain was measured to tha depth 
of 9 hunma. Bo ham a storm hss not bean known baihra in tfcw town by W 
oldsat InhahHasA. Ths oHmr storm took plnoa on tha 22nd of October, nnd fi»Il 
with grsatsat violenaa over Loudon and tlw counties round about. Tha fidl ovat 
liondon was abent H i a ch aa, and at Iloystoa ranched Uw amount of 2 iiu^et. 
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LIST or msovs ixurnn n scunob ajci) abt. 1857. 


Avstiw U»»» M.D., tb« ckemift, well knoiro ^ hU JhUiommy ^ C\emistrf^ 
8f$t*m ^ And Didionary JtrU, Mmn(/0f4mr*«t 0nd 

JoMJi Bbittos, who, by hu mJiMrtij, lnkmt, M»d inteipritj, ruu^d hinMMlf tVoCB 
huntUp life to Ml ewuunit podtion MDuof uiiM|««n«i wmI U>pofrA|>b«ni. 

The Kail ot KLLmtmRtB, ** In whom the nwm of letten, the wibi. the ei^plurW, 
the ecientifto iaeeeligiitor, here ewrh to monni a AlAe«uiAw. 

Klisra Kiitt Kakb, M.D^ the iotrepul (AmericAti) Arctic UAvi^pAtor. 

The Rgr, TnoMAA Xhtx Hivcxs, LL.D., Profeeior of Hebrew mnd OrienUl l4m.> 
in the KotaI lieiihat Acedeuiy. 

11. Di fbabot. the eminent minemloKUt , who waa AM<K'iAted with M. Elie Bena* 
xu mt in the mAnAi^meut of the French Qimrumeui takim, Bad in the 
rxtvution of the geoiogicAi nuip of Fratoce. 

Da. Hobbbt Ball, of Dublin, An e«teeiuod BAtamluit. 

JoHX Hacobboob, Author of Kcvern} AtAtuticAl wurka. 

PioriMAOB Kabl ArorRT Hahb. of the I'uirerAitj oTVienna, one of the freAteeC 
old GenuAii eehoUrt belonging to the »ohool wT the Grimnw. 

Ekbubbic Scot Abcbbb, the inventor of the Collodion Proceai in Photographj. 

M. Catkbt, the celebrAted mAthcmAilciAn, 

Babob Lone Jac^vxi Tmlbabs, Hember of the Frewdt InatitaU, end dhrtio* 
gukhed chesAkt. 

Moeitx RvrBKCS, Oenaan paiater. 

Jbab Pxbbbb SB Bbbajtobb, the greet Freneb poet. 

LfBmSAVT Houias, R.2I., ** the blind tiareiler.** 

Dft. Tboxab Dacb;, aoihor of CdeeMe/ Seeaerir, ho* 

Bitaor Bio«vnaj», the eodaeat Greek eeholar. 

Cjiaelbb Lvcibb Bojiabaxtb, Prince of Caaioo, the BeeoaiqiliAhed offtilho* 
logkt. 

The Tbbt Sit. Dbab Cobtbbabb, one of the distiiifiskihed geolofiste of hie 
tune. Soon after lenring coBefe, he turned h» attentitin to CMogy, then 
Bn laftmt ee i en ee. One of lue flnt eete wie, firom tonw rerr Imperfeet 
muim^ to infer the charaoterieCks of an unknown reptBe. onM by him a 
** P le ei d ii nma .** Thb i^xeocilAtioo brenght down upem hmi the eneerA of 
Sir Bvenard Home, the grent nuthorl^ for cooparntiTe aantomy, att that 
lime, in KnglAnd ; but the diBwxrery e^rtlj AfterwArda of a perfed Bketeton 
proved Mr. ConybeAre’e BAgidtr to liATe been equal to hii boldiveee, and 
{dneed him mi once in the higbeet rank of Engibh geologUte. In conee- 

2 oeno«, Curier, to whom he waa perAonaUj unkiHwm, recommendxsd him at 
'orreeponding Member of the Inatitute of Frmnew— wa honour tirrer 
hghtlr eonfemd. but which he amfdj Joetifted by the prodoetioo, in cou- 
jnnctioii with Philhua, of hU OmtUnn ^ Qtolojyj ; afterwarda in conjunction 
with Dr. Btadciand, of a vetr able paper upon the ** Geology of the 
BriMol and South WeUh Coni 
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Eliiabstw Philtot, th* »kilAU g«ok>fiat, of LjmTi and coni]>«ak)n of lUfy 

Enma Qvi.Tm«ictBi, the Oriental achokr, 

RjomAEO Twiiriiro, one of the okWt FeUoim of the Bojal Bociaiy. 

Txom AB CiAwroao, the eeulntor, of New York. •* Hie later worka are a bronte 
atatue of Beothoren, in the Athenastim at Boatoo ; an eqaectrian flfure at 
WaahiQfftoti, etandinir on a plinth, with medallione of hie principal geoerab 
in the Square of Riehmoadl, Virgiaia, aiid the pediment for the Capital at 

Bf AB-AoiftaAL Bib Fbavcin BBirroBT, formerly Hydrofrapbor to the Admh 
rmity, and a dktinguiabed trareller. 

CiiBlBTieB Rauck. the German eoulptor r he liad jnat rompleted hie model for 
an aqneetriM etatue of Frederick the Great. 

Dl. JoEir Ftiitiito, the dietingtiinbed Profeaeorof NatnralfkjieneeintheFrea 
Church OiUefr, ^inburgh. Hie JIUtory q/* BrUitk Animals, and PkiUrso^jf 
qfXooiofp, (^ugb written thirty yearn ago, are etill eiandard lMX>ha. Ha 
waa, i»e«de#, the author uf a gr^t rarictT of pauere and treaticee in the 
JUncyclopsfdia itri/awMica, the jSdinhurffk FhUosopkicnU JomnuU, Ac. 

Al*Oint D’OaaTOirT, author of the PaUonUtlo^ Fram^ist, and rahutie other 
worke of merit cunnaeiad with Natural Hialory. 

WiLUAM Hbbbt PLXTfAim, architect, of Edinburi^. 

JoMB MirCMBLL Kbkblb, Saxon echuiar. 

Josv TowBBe, writer on Agriculture. 

A. L. Capoht, French mathematician. 

Di. UABeHAU. Hall, Phyaician. 

Taomab UwtBB, R.A., pBiuter. 

Acovbtb Coktb, French roBthemBtician. 

The Rby. W, Bmith, Profeaeor of Natural Hiatory, Cork. 

The Rir. Wiluam ScoBBaBT, the renereble Arctic explorer. Hie health waa 
greatly unpaired tir the fatigue* of hi* voyage to Australia, in 18M, in the 
iron Bteanier Jkovoi Vkarirr, to add hie own pemmai ex}>«rienee to tbeeiewB 
held by him on the llagnetiam of Iron Hhipa. (The reeult waa giTen in the 
Ysar^Jtook ^ Fads, 1H57, pp. 117— ISl.i He never recovered from the 
exhauating raecle of t hie great ecientitic labour for a fhune approaching 70 
yeara of age. t’pou one oc'oaston dunng the voyage, w hile a viokeit cydoim 
waa ragit^. he i* atated to have aacendeJ the miaeu rigging, in order to Judge 
of the height of the wavea, which were then running, aa he calculated, BOft^ 
high. UtKin hia return to England, in ahattered health, he retired to Tor* 
quay, and commenced pnqiaring the re*\ilta of hit inveatn^HMia for pnbU> 
eat^n. amidai which he died in May laat, and waa burieoin the chui^ at 
Torquay, where a marble tablet ha* been erected by anbecnpUoo, in teeti* 
mony of thi* excellent phiiueopher** eminent eerricea to acietioe and hia 
apectea. ** Few men harelteeu more thoroughly loved and reapeoted. Hts 
luh waa ooimiateutiy and att<>ceaafully devot^ to the good of hia kind, in 
directiuna requiring pioat varioua, and tu aomo oaaea unoommott. talenU. 
Tha emigrant, merchant, Rhipovrner, and underwriter, all owe no al^t debt 
of gratitude and respect to the memory of Dr. Scuraaby ,** — JUpsrpoot 
Mtremry, 
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Rocee, Lord, on MwTheniinl Hofanna, 67. 
Botary Engins Hew, 99. 

Boyai Society'* Medals Award* of^ 111. 
Bahmkwrdr* faidoetioii Appanatoa 
US. 

Bails CanninaHam** 8Hf>raefina, 97. 

Batanm artlMnUy ftndnaed, 
Banphftm, ArtMlaUl ltd, 
ietwat id the Oorwnunt. UI. 


Saraw PitpMlwr. Haw, 


Quiiwinnt. UI. 
HitrhmriaUiF. 1 
vHanvm 




wiae a/lfalanIL 

lemOnfaMsM 

BsHaw0a«e« 


vm. 
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Soeda, ViUlHy of, 140. 

Bawifc In 147. 

H«irlM M N«w, M». 

Stumflifti 8b««|) Wool, 114. 

llarUn''i En»lo«lve, M, 

Ebelli MlcTOi«opk»llr EiamliMH!, SSI. 
Bhlpt' B^to. Cllllbra'a K«w llotk of 
Ixmrrinir. HI. 

C/OppritKl by M«|(TM^O*KWctTl«ICy, 

Bbipii' MmIi. ImproriHl, 89. 

Hiffna! LiffliU, New, fbr Shlpa, 99. 
BiUoon anU Boron, 194. 

Hiik, New MeUiodof OfaUiniiif, 140. 
KlWer in Hea-water, 181. 

Wide Rule, Impaired, 00. 

8«>rfho Kormf^. the. 151. 

Bplna) Cord, Konetiona of the, 114. 
Bpinigea, llowerbank on, 237. 
Huoniaiteona Combuiition ofTreoa, 170. 
Hlan<Unl of the, 110. 

Stars on the Blooti’s Bisk, 279. 

Stars, Ta inkliiifr of the, 27H. 

Steam Cti)tlvat<tr, Rotnalne's, 83. 
Htoani'fritfate Aiaj^ora, 35. 
hteam Navij^atkm, Napoleon I. anil 
Fulton, IH. 

Steam IVmlulum, Patent, 10. 
Bmokc*e<msutnini;t Apparatus. New, 77. 
Steam Thrashlnif Machine, New Por- 
table, 34. 

Steel, .Newlj-ln vented, 89. 

Steel, Nltrojren In, 90. 

Htoreoseoidc Pltenomooon, New, 199. 
Stove, Smokeless, 7H. 

Sufrar ClaritiiHl by Soap, 179. 

Sujfar- plant. New, 252. 

Sutpir-reflnlnf Ptcktss, New, 198. 

Sun’s Actinic Power, on the, 135. 
Sun-dial, Movealde Horliontal, 148. 
Hun, Minm, and Earth, the, 193. 

Sun, Nature id* the, 133. 

Sun. S|K»tj* on the, 179. 

Snrfiiee Printlnif. Improved, 74. 

TaM<» Calculated, StereotyiKHl, and 
Printed hy Machlnenr. 73.’ 

Tclesixipe Sjieculum made of Silvered 
Ulaaa. 141. 

Telcscoj)*. New Form of. 140. 
Temperature of 1967, 193. 


Terogeral aw and Lunar InflaeoeM, 

TenertlTc, Pbotomphy In. 199. 

Thames, River, Rei^ on, 22. 

Thames Water and Sewraf^, 189. 
Thib<>t, Animals of, 218. 

Tklal Baalna, Entrance to, 23. 

Timber, Eocmomloal Uses of. 248. 
Timber-bortnff Maohlnery, 89. 

Toad Kaeavated alive, 234 
Traction Eofine, Tuxlbrd's, 82. 
Tranafheion, New Facts of, 311. 
Trocbiloe Ceriomia, Habits oi; 229. 
Tunnel, Submarine, between England 
and France. 24. 

Type Composing and Distributing Ma- 
diinery, 73. 

I'rea and Nitrogen in Vegetation, 185. 
Vegetable Oreen, New, 248. 

Vegetable Ihlnctple, New, 243. 
Ventilation by the Steam-jet, 81. 
VesurioiL Eruption of, 270. 

Victoria Bridge at Montreal. 18. 

Vince and Wines of France, 249. 
Vlvipari^ and Ovinarity, 211. 

Voice, Human, Viaiblo Reproduction 
of, 213. 

Vi>k*mnlc Islands in California, 398. 
Volcano In the Spice Islands, 398. 
Walker's New Train Signalling. 87. 
War DeiNurtmcnt, Machinery of, 63. 
Water, Ix>ndon, 103. 

Water-Meter, Chadwick and FroaCA 
New, 93. 

Water. Repulsion of, 145. 

Wax, New Kind of, 236. 

Wheat, f^ptlan, 242. 

Wheat, >*iour, and Bread, Compodtion 
of. 199. 

tVest minster flreat Bell, the, 109. 
Westminster Palace, Roofs and Stone 
of. 104. 

W'hitehoase*s Relay and Induction 
Coils, 187. 

Window-aaahes, Lifh-preaerring and 
Ventilating, 101. 

Wood, CoDverdon of, by Machinery » 

Writing Maidilne, New, 91. 

Yeast, ^rman. to Make, 100. 


ADDENDA. 

05 THS CowsiiTATiow OF Foaci.—On Feb. 27^ Profewaor Faraday dehvered,. 
at the Koval Institution, an expodtion of the prmoiplo of the Conaerration of 
Force, bae^l upon the nmduiioo that all the varied force* of nature are but 
xuodiA'atuwis of one general force. The subject cannot be conveyed in an 
abstract ; and the reader b referred to Dr. FanMiay's own repwt of the leotuerw 
in the AfrdUwiies' Afegortae, March 28, 1957. 

Rovth KxKaiwnvoK Mraim.— The oAcea, aehools, and museom of the 
Science and Art DeparCanent have been removed from Maiiboroogh Hoom to 
booth Kensington, wbmrt the average monthly number of altendania haa bems 
upawrds of 44,000. 



^erttsctntnts. 


BANK OF DEPOSIT. 

3, PALL MALL EAST, LONDON, S.W. 

Estabushed a.d. 1844. 


1‘AKTIES d(*«irouB of INVESTING MONEY are roquetted 
to exaniin*' the Plan of the BANK OF DEPOSIT, which differii 
materially from Uiat of ordinary Banka in the mode of invo«tin^ 
tapitaJ KItiinate profit and security lK*ing the main objects 
rcganlfii, iht' Board of Manag^ement principally employ their Funds 
in IxeiTia u{»on vested Life Intere^atH and other Himilar securities, 
and in the purchase of well-secuml Hevemions, a class of securities 
which, althou),,^h not immediately convertihle, it is well known 
yields the greatest amount of profit, cornhine^l with tlie most j>erfe<'t 
Hafely 

rate of UTTERE8T. 

The pre$€ni rate of InUrest is fre per cent, per annu7% jxiyeihU 
half-yearly ; and the Board of Manafjement confidently anticipate 
that a careful and judicious selectt(m from securities of the above 
descri})tion will enal^. them to amfinue this rate to the Depottitors. 

DEPOSIT Accotnrrs. 

M<»ney is received daily, Ijctween the hours of TlW and Fuun 
o'clock. Investment Accounts may b© opened with capital of any 
amount, and increased from time to time, at the convenience of 
DejKJsitors. 

A Stock Voudier, signwl by two Directors, is given for each sum 
de^stttited . 

DIVIDEND. 

The Dividends are due and payable in January and /uZy on the 
amount standmg in the name of the Dejsjsitor on the 80tli of 
June and Slst of Deceml>er, and for the conrenicnco of particMi 
reaiding at a distance, n^ay be received at the Branch Offiooa, or 
through Country Bankers. 

PETEE MORRISON, Managing DvrteUrr. 


Pratpttiumi amd Fonm for opemimg AccoumU oentfrte <m apfUeaUtm. 
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SUBKAmE AHB 6TJBTERBASEAS 

ELECTRIC TELEGRAPH WIRES, 

DISXJLATED WITH GUTTA PEBOHA. 


vnmnioT zv8irz.A.TXov. 


'l-'HE GUTTA PERCH A COMPANY arc enabled, by 

X meanfl of thtBir irnurovod machinory, in the double ooveriM of 
oop|>er wire with GuiU rerclm, to secure perfect iniul&tion for Ime> 
gruihic purpoKoe. 

l^e iiuiuUtod w ires used in the following tubmsrine oables were 
manufsoturod by this Company ; — 

Dovee Calaia Submaedte Cable. 

Dox'ee and Ostend 

Donaohadee and Portpateick 

OlU'ORDNESS AND TllE HaGUB 

Spe7:zu and Cobaica 

CoHAICA AND SaEDINIA 

Sabjxnu and Africa 
Cagliabi and Malta 
Malta and Corfu 
\akna and Balaklava 
Cape Ray and Cape Breton 


The GutU Peroh* Company desire to draw the attention of Tele- 
mpbio En^eers to the saoceasful application of the double oorered 
Gutta Percha insulated wires for Undebobocnd TeliqbapHB. 
Sereral thousands of miles of suoh wire are now in suooeesfbl opera- 
tion in Groat Britidn mid Ireland. 


Xreary wietj of Ontta Poroha Artielei, fiioh aa Hill Baadi, 
Tubing, SolM, Sheet Pomp Inoketi, Fire Bnebeta, Boeiea, Union 
Joint!, FUikt, BotUee, Bowli, Obaaber Teeaeli, Toilit Tnja, 
Onrtoin Binoe, OalTinie Batteriee, Talbotype Trmya, 4e^ *«., 
nonoiketnrod bj the Ontta Peroba Oompinj, and by tboir 
_ . _ la town and Country 


THE CUTTA percha COMPANY, 

PACEinXSS, 

18, Wharf Boad, City Boad, London. 



Jssnranft Compaiijj. 


OAMTAXi, qUAMTWM OF A XXZiUOV. 


CHUP OFFICES: 

32, X«tn>aATB-HIXX, XiOHBON. 


FIRE DEPARTMENT. 

Every deacription of Fire Inauranoei are granted by thi« Company. 

PLATE CLASS DEPARTMENT. 

Plate and other Olan iniiured againat accidental breakage. 
Loesee made good with promptitude and liberality. 


ACCIDENTAL DEATH DEPARTMENT. 

A &Eed sum of £1000 in case of fatal accident, with oom{)eniation 
at the rate of £5 5t. weekly, and an allowanoe for medical exiienaes 
in addition in case of non-fatal occuUtU, can bo secured by an 
annual premium of £2 2 j., or by a single ^vmont of £20, by the 
Gentry, Bankers, Merchants, Commercial Men, and others of a 
similar class. 

A hxed sum of £500 in ease of fatal accident, with compensation 
at the rate of £2 24. weekly, and an allowanoe for medical expenses 
in addition in case of non-hstal accidenJ, can be s ec u red by an an- 
nual premium of £2, or by a single payment of £20, b^ Cit^ 
neers, Carpenters, Masons, Working Tradesmen, Licensed VTc- 
tuaiiers, and others of a similar class. 

A fixed sum of £250 in case of fatal accident, with compensation 
at the rate of £1 li. weekly, and an allowance for medical expenses 
in addition in case of non-fatal accident, can be secured by an annual 
mmium of £2 5#., or by a single payment of £22 10#., by Miners, 
Colliers, Slaters, and others of a simOar class. 

Other amounts in mxiportion. 

Total loss of sight in case d accident entitles ^ poHcy bolder to 
the full amount insured. 

Hm lea of a limb to one-half the amount tnsiired. 

For full particulars see Prospectus. 

AotiTe Agmts required in piaoM where the ComiMUij is not 
already represeatedL Appboations, with refereoees, to m ade to 

WILLIAM CANTWELL, BeoreUury. 

8 



TIE SCOTTISH PBOYIDEIT IISTimTIOI. 

HKAD OmCE ; 

14, ST. AITBEEW SaUABS, EDDTBXJBGH. 

LONDON BRANCO : 

66, aRACECHUECH STREET, CITY. 

^yUE SCOTTISH PHOVIDENT INSTITUTION is the onij 

1. Office in wbicli Umi of Matoil AMarthoce tmx (>ht«in«^ at 

Modorste Promiuuui. The AMured ar<* at Umi aame tuuc excnnpt fnmi peraonai 
liahilitj. 

In many CXQlom <uncludin|[ ♦•ven aomo of tb© oldor Mutual Aa«nn*r» 

am (^amd ih© ohoioe of a tnodorat© acal© of Premiums, wiLbout any claim to 
Nham in tb« Profit* — or of a ntfbt to )»artioi}>alo in tbc*4\ at an exoaaatvc rat© of 
PraxaJum. Ajaurom with tha^oTTinH Pmotidewt lasriTUTioa ar© tb© aol© 
raoimeut* of the Profit*, and at raUMi of Premium equally moderate with tho*<* 
of tne Non-f^urtieipaiing Seal* of otlior Offloea. 

The Wiiota Paorira IhsIoiij to th© Member*, and attention is inrited U) the 
principle «hi<ib they arc amx'ated, a* at once »afe, equitable, and peculiarly 
mvoujralde to ifood live*. Alrf^ady PoUcie# originally for AlOOO, wtiioh have 
com© within the participating olaiw, have Iwien inomaaed to AllAK) or A1600. 

Above H600 Pnlicie* have Imwo issued, asauring iJ3,76(),<lOO. 

Report* of the Annual Meeting, and every Infonnalion, may be obtained on 
application at the Head (HUce in Kdinburgh, from any of the Agenta, or at 

TIm Xiondoii Branoli, Orao«oliiirob Street, Olty. 

JAMEH WATSON, Manager. 

OKOKQE GRANT, Loudon Agent and Beoretary 

WRITING, BOOK-KEEPING, &c. 

P EHSOKS of 
any aj^e, however 
hmi llieir writing 
mav, in EKJHT 
L llsSON S, acquire 
l^enuoneoUy an ele- 
gant and flowing 
Style of Penmanship, 
adapted either to 
proleaaional piiTBuitB 
or private ctirroepon- 
denoe. Aritlimetio on 
a method requiring only one- third the time usually requisite. B<x>k- 
keeping, as practised in the Government, Banking, and Merchants’ 
OBEloes ; Short- hand, Ac. For terms, apply to Mi . SMAKT, 
at the Institution, 6, Piooadilly (between the ^ymarket and Begent 
Ciroos), remored from New- street, Coven t-ganien. 

**Cakialatedtowoi%inliacdMin pennuDuhlp.**— Am. ** A eorreet ind aiiproved 
OMihod of y* jScmims. ** A vast huprovaiiient any 

Oautios. — N oooimezion with partiea travaUmg in the prorinoea, 
tihe name, copying the adser ti e etne nta, Ac., of Mr. Wxuj*.m Smaet, whoae only 

i ie-wa. t, BinemdUly, Beyent Otrtmr^ Bmidon. 
nrABLUESD UPWA2DS OF 81 YBABS. 
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V. KENT & CO.’S 

(ULTB BOOtrV*!.) 

ANNUAL CATALOGUE. 



NEW ILLUSTUATED WUllKS. 


The Loree of the Poets ; or, Portraiu of Ideal Beauty : 

being a teries of original Steel £ngraTtD|^ drawn by the moat eminent 
Artiste, and engrarod by Mora, with llluetratire Text by Tinkt- 
»ox, WoBDewoRTH, otc. Doojy 4U>, richly ornamented, 21s. plain ; 
42*. coloured. 

The Miller’s Banghter. By Alfbei) Illus- 

trated aritU Serentccn Steel EngraYings, drawn hr A. L. Bomb, and 
engrarcd bjr Mote. With a Portrait of the Author. Small 4to, 
handsome cloth binding, 16a. ; morocco, 24 1 

The Fables of JSeop and Others* TransLited into 

Human NaturejWilhTwentyofive humorous llluatratiuns by Cmsules 
H. Bewkett, author of “ Shadoirs.*’ Small 4to, omaniontal boards, 
6s. plain ; ICs. 6d. coloured. 

, sad <4ce a mors instraotiTs work, it b net «a»y tn L 

Christmaa with the Poete: A Collection of 

PotUf leUtinf to the Foitiral of Cbrirtm**. Upnrd* of ^ifty 
Ba^vings from Drawings by Biuarr Footee, and xmmema 
Initial Li^tera and Borders printed in gold. Kew £dtti<m, with 
■dditiottal EmlieUishmenta, auper'Toyal Syo, richly hound, 25s.; 
moroeno, S5a. 

86. Fuoix SimnET* aim PaTEBMoannui Bow, Lownosr. 


W. KBirr AKD OO/t CATALOOCTB. 


Mmj netoTM by Comic Hands; being a Cdleetion 

of btmonm DetiiiM br Pbib, Csoitqcujl Doyl^ Jjam, Mxa- 
Dowi, Htmb, fte., with ulttitnUiTO Ttxt. OUong folio, hindtome 
com by Crowquill, 12i. 

Klton’s L’ Allegro aad H Feuenao: with upwards of 

Thirty lllutirttiont, draw* «id oleM hr Bnatii Fostui. The 
text i^nted Util llfw wyilira, »s>ay hound, 2li. ; morocco, 
SU 61 

** Alt tmi ti wi w m t nk t hndtm m U a&d »Mt tn ow ta i fl boakt vWA Imm oona 
midcr omxwHph W^mktcc » tfimtm 

PMi. 

HhnMS aad loondalayes in Ptmaa of a Gentry 

bw ^»otf of Umxf hukdA, Adowi m aimatk mm iMfo 
wM&FMhwoc by Aumma^ Amouw^ B o w to i t , yotwm, 

Bvuih, F. Taiuk, tul , ^ 

8to, boQM k the onoiant IttkioD and ridily omimexited, 21e. ; 
morocco, Sli. 6d. 

Longfellow’s Poetical Woito, Hhutrated. New and 

Enlarged Edition. Including “ Evangeline/' “ Voicea of the 
Night,*’ Seaatde and Fireside,’* ** The Golden Lcgead^** and 
other Foema. “With One Hundred and Seventy Es^^Tioga on 
Wood, fPom Designs by Bxbxst Fostba, Jakx H Hat, and John 
* Crown 8vo, 2ls. cloth \ 80a. morocco. 

** Evangeline,' ' separatelv, lOs. 6d. cloth ; 16s. morocco. 

“Voices of the Night,” ** Seaside,’* &c., 16s. cloth; 21a morocco. 

LongftUow's KavanagL With Thirty-nine lUnutrations 

by Buucxt Fosthr, Crown 8vo, lOe. 6d. cloth; 16s. moroooo. 

** In this work Mr. Foeicr bst more than supplied the requirsmeaU of the 
moat fMtidioua, and hla exquiaito rngraTinga, uloatraUve of such a story, are 


LeagfitUow's Hyperion, Dlustrated. With nearly One 

mndred Engravings of the Scenery of the Bomance, from Ortginal 
DrawiBn of the actual looalitiea, by Buuurr Fotnm. Crown 6vo, 
21t, dow ; 86a. morocco. 

LanglHlow’s Goldoi Legend, Hlnstrated. a New 

uid Esviaad wHh numermm Alteiwtiona and Notenhy the 

AuUior* lUnatniid hf Bamm Foran. Grown 8vo, lit. ctott , 
bit. moioooa. 

For other Edliioot of Longiellow’a Worhi see pagoe 9 md 10. 



W. EMM AME €a’« OAieAlriOOII£. 
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lixvsTmATms Wo»k»— 

TIm lOlMtnilted l^rraou Bemtifydty prated j 

mad enriched with aiuMfOM UliMtntiotii by Buum FoersKf 
Kjpnnr Mjudow^ OvetATx Jaxst, 4o. Elegmiltjr botaad, I 2 t. 

Pilgrim i Progr^ Proftisely illustrated by 

HAKTXT i with Memoir by the fie?. Gxoiios Cxepmui, 

D.D. Third Edition, crown 8 ? 0 | 12e. cloth ; 18e. morocco ; large j 
paper, i 2 a. eloCb ; 60a. morooeo. 

The Chriitian Gnoee in Olden Time : A Sene* of 

Female Purtraita, beautifally engraved the beat Artiata, with 
Poetical Illuatrationa by Hknxt SmBiwo, D.D. Imperial 6 vo, 
f la. richly bound and gilt ; 42a. coloured. 

The Heroinee of Cthakspeare: Forty-five Portraits of his 

principal Female Charactcra. Engraved under the ■uperintendeooe 
of Mr. OiiAaLna Heath, from Drawinga by the beat Artiata. Im- 
pmiM Svo, handaomely bound in morocco, 42a. ; Coloured Platea, 
£3 13a. Od. 

Poetry of the Year : Passages firom the Poets, Descrip- 
tive of the Seaaoni. With Twenty-two Coloured Illuatrationa, 
from Drawings by Biaxrr Foarrit, T. CKEawicx, E. Duhcax, 
WtnuAM Lkb, C- n. Weigall, H. Wkiu, David Cox, and other 
eminent Artiata. Imperial 8 vo, large paper, 30s. 

HlUlljdirey fi British Coins : The Coinage of the British 

Empire, llluatrated by Fao-aimilea of the Coins of each Period, in 
Gold, Silver, and Copper. By H. N, HuKrBRXYa. Super-royal 
Svo, 21s. cloth 25t. antique. 

Th« Oartoons of Raffitelle, from Hampton Court Palace. 

Engraved by Joiuc Bunwirr. With DescripliTe Letterpraaa and 
Critical Eemarka. Seven large Plates (24 inches by 34). In 
wrapper, 3 la. 64. ; or coloured, 63a. 

Heath's Heqmke The Keepsake. Edited by Miss M. 

A- Power (1*adt Blessixoton's Kicce), aiaiated by the moat p(q>u- 
lar writcfB of Ihe day. Boyal Svo, 21a ; India ptoola, 5Sa 6 d. ^ 

nw OalkrT of ^ftob Bma t iM ; FoHraiti of the 

Heroinaa of Ixird Byron*a Pocma, from Drawinga by the most 
eminent Artiata. Super-royal Svo, morocco, 31a ^ ; highly 
oolouied, £3. 


Paxnnfovnu Bow, Loxpok.] 
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W. KEKT AMD C0«’» CATALOOUB. 


I tXUtTmATU) \V o^kKU'-'^mlinued. ] 

Beath'i Waverky Oallny. PoHraits of the prind 
FmmIa Obmoterf In tlm Writiagi of Scott. Thirtr-ck higi 
flniihod Pinto*. Saf»er-rof«l 8ro, nplendidly bouiia in iDorocoo, 
31 a 64. ; nritb coloured Plntes, £3, 

Oalleiy of tho Graoes; or, Be»utio« of Britiah Poets. 

Tbirtj’-oix bonatlfol Female Henda by LAsrooxsa, Boxall, F. 
Stona 4tc., iUuatrating Tennyson, Campbell, Bogon, London, 
4tc. puper-roynl 8to, 31s. 64. morocco ; vith ^ou^ Plates, £3. 

Cnriodties of Qlaas-making : A HUtoir of the Art, 

Auciont and Modem. By Ai*sl*y Pbllatt, Esq. With Six 
beautifully coloured Plates of Antique Vases, Ac. Small 4 to, 
cloth, 12s. 

Moseom of Patating and Scnlptiure : A Collection of 

the principal Pictures, Statues, and Bas>relicfs in the Public and 
Prirate Galleries of Europe. This work, which contains £n> 
mringi of all the chief works in the Iltlian, German, Dutch, 
Frooch, and English Schools, includes TwaLva Uvndaed PLATi>:a, 
and is an indispensable tra(fe-msct/m to the Artist or Collector. In 
17 handsome volumes small 8vo, neatly bound, with gilt to]>s, 
£4 14s. 6d. 

The Bible OaUery: Eighteen Portraits of the Women 

mentioned in Scripture, Enpaved from Original Drawings, wiih 
LcUemreas Descriptions. Imperial 8 vo, handsomely bound, 21s. ; 
with Plates beaulinilly coloured, 42a 

The Women of the Bible. Eighteen Portraits (forming 

a Second Series of The Bible Ga.lu£et). Handaomely boun^ 
2 It. ; coloured, 42a. 

The Langnage of Flowers; or, The Pilgrimage of Leve. 

By Thomas Millul With Eight beautifully coloured Plates. 
S^nd Edition, small 8ro, doth, 68. ; morocco, 7s. 6d. 

miton’s Foetiod Works. Paradise Lost and Brained, 

Cornua, Samson Agonistes, L* Allegro, Ac. ; with Essay on Milton's 
lilh and Writings by Jambs Montoombbt. Dluatrated with One 
Hundred and Twenty EngravingA by TaoMpaox, Wiujams, Oiuuk 
Smith, Ac., from Drawings by William Hahvkt. Two volumes, 
crown 8 VO, 24a cloth ; 34a morocco. 


[86, Flbbt Stmxbt, ahm 
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Oowper’s Poems. With Life ud Critical Renarks \>y 

ihm B«t. Thoiiai Dalb ; Aod Sertoty-fire 0iie BngrtTingt by 
i. Oebxk Butth^ from Drawing* by John Oilbbht. Two toU. 
crown Bro, 24i. cloth ; 34*. morocco. 

** Tki« haadMcnest of tb« ediUtnu of Co^ptiT.**^Sp0cint0r. 

Thtanson’t Soasons and Castle of Indolence. With 

Life and Critical fiemarka by Alj.an Cunximoham ; and Forty- 
eight lUuatrationi by Samuki. William*. r2t. cloth ; 17*. 
morocco. 

Beattie and Collins’s Poetical Works. With on Easar 

on their Live* and Writingt; and liluAtrationsy engraved by S. 
Willi ami, &c., from Drawing* by John Amohon. Crown 8yo, 
clotb, 12 a i morocco, 17*. 

Sir Walter Scott’s most Popnlar Works— 

Tiiti JHuifratsd Sdiiicm, 

1. THE LAY OF THE LAST MINtTREL. 

S. THE LADY OF THE LAKE, 
t. MAKMION : A TALE OF FLOOOEN FIELD. 

4. ROKEBY. 

Theae elegant Tolumes are unifornily printed in fcp. 8vo, and Illua- 
trated with numerou* Engravings on Steel. Price 7i. cloth ; 10a. 6d. 
morocco elegant. 


BIOGRAPHY, TRAVEL, ETC. 


Men of the Time : or, Biographical Sketches of Emi- 
nent Idyiag Gharaoter* — Authors Axohitoets, Artiats, Composors, 
Capitaliata, Dramatiata, Dirinea, DiacoTerera, Engmaors, Jonrnal- 
iats, Men of Bcienoe, Minister*, Monarcha, KoTeliata, Paintera, 
Philanthropigta, Poeta, PoUtiemna, Sarans, Sculptor*, StatiBiiicft. 
Trayidler*, Toyagora, Warriori. With Biographies of Celebrated 
Women. Greatly Enlarged Edition. With Seyeral Hundred addi- 
tional Memoir*, amall Svo, 12*. 6d. cloth. 

pATisxoBTKm Bow, Loxoox.] 



W« Kmt AMD C0.’t QATA&OOirS. 


$ 


BlOORAraT, 

Th« W*— * tt EngiUmd; or, Engkod’o Wuticm Vjr 

Sm.«ii 4 Liksd. BaUlf SloriM of tb« liret of tbt nioil oalalirtiad 
Mdtart aad Safioia mm Edarmrd tba Bkok Prinaa to tha nraaent 
tina ; wiUi Illuatrationa by Jonm OtLBEirif and Portndta of Aeboo 
and Kavalock. Fcp. 6 to, 6a., obtb. 

Moilor&bLd 9 Btoiy of their Liyes. By Mn. 

Nbwtok OaoaxjLKD. lUiutratad by B. Foarau Fop. 8vo, 6f. 

**OBaaf thaaa workaaboBi wooMui wbMi a woMiaaaiilyaaa wftla. Waeamiot 
imafUia a more deligbtfaU •trenffthenlof, and elermtinf exerolaa fiar a jroutbibl 
fnnak* than the peruml of attob a Tolunie aa thia of * Memorable Women.* ** — 
MenUnf J.d««rMier. 

Southiey’l Life of NoIboIL Ulustrated with numeroui 

Eogravini;* on Wood, from deaigna by Dumcaji, Biitx.icT Fosteb, 
Eioaann Wmtall, &c. Crown 8to, 6a. cloth ; morocco, 10a. 6d. 

The Boyhood of Oroat Ken as un Example to ToutK 

By John 0. £x>oae. With Cuta by £. FoaTsa. Fourth Edition, 
Sa. 6d. cloth i it. gilt odgea. 

It woald baea been a autter of ragrM to eaa aoeb a book badly executed. 
That reanret we are apared, for thta Utue Tolume ia almply and well done. The 
UoffTatmleB are numeroua and brief, but not tqp abort to be amusing ; and aa 
tlMntaanda of bora tbirat for (treatnoea, which ia amuired by <mea and teoa, tbere 
will ba tkouaMB ^ad to road a book like tbia.‘‘---r£nvniia«^ 


Footprints of Famous Men; or, Biography for Boys. 

By J. 0. EooAft. CuU by Foutka. Fourth ^tion, 3«. 6d. doth; 
4«. gilt edges. 

*' A rery oaelbl and asreoabie rolume. It la nwfbl, aa biofrapby la always an 
important aUy to bietory ; and H ia uaefUl, beeauae It glree another blow to the 
wanlnf idea, that any emlnenoe baa erer been attained without aerere labour.’'— 
OhNMlnrd. 


Boy FrinoeS ; or, Boions of Boyalty Cut off in You^. 
By JottK Q. ExKiAiu With lUustrationi by Gbobob Thomas. Fcp. 
8 to, 6t. cloth. 

flObrffOry ftr Boys ; or, Annab of the Nations of Modem 
BuroM. Bt f oKtr G* £^a&. With Bight lUusumtioni. Fop. 
8vo, 6s, clo^. 


roA n o. 
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lliooa*r«T, arc.— 


The Boat and tlw Oanmoi: a 

•ndl ftrria. With SngraviOM on Slaal 
Wvmm Munson. F^. Bwo, doth, 7s.; ii 



A BamU« tiiroim^ Noraum^; or, Sce&en, CharacttM, 

and Incid«tiU in a Skoiohing Excartion throtigh Calradoa. Bt 
Omaos M. MuiamATm, X.A. Boat an», vith nmmmmm llliitn. 
tiona, lOiu 6^ doth. 

Tlie Wonder* of Trard ; containing Owice Extnwti 

from the heat Booka of Travel. Fop. 8vo, riatea, 3«. 6d. 

Cniioaitiea of Kodern TraveL Being Year-B«ok« of 

.Adventure. 4 vole., fcp., 14s. eloib. 


Eomanoe of Modora Travel. 3 vok., fcp., lOs. ed. 

cloth. 


ABCHITECTURAL WORKS. 


RAPHAEL AND J. ARTHUR BRANDON. 

An Analyis of Gothick Arckitectnre. ninatrated by 

a Series of upwards of Seven Hundred Examples of Doorways, 
Windows, 4cc. ; accompanied with Remarks on the serveral DeUdla 
of an Eoclesiasticai Edifice. By It. and J. A. Baxypoir, Arehitaets. 
Two large volumes, royal 4 to, £5 5s. 

The Open Timber Boofe of the Middle Ages, nios- 

trated by Perspective and Working Drawings of some of the best 
varieties of Church Roofs; with Descriptive LetterpreM. By 
and J . A. Bjuurx>oN. Royal 4U>, uniform with the above, £3 3s. 

PBrish Chturches; being Perspective Views of English 
EoclesiasUoal Structures ; accompanied by Plans drawn to a UnU 
form Scale, and Letterpresa Descriptions. By R. and J. A. Beam* 
BOX, Afchitods. Two rohimes large 8vo, containiBg ISO Flstsa^ 
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ABomrscmuL Womnh— 

Winkki’i Biu^ Oathedrali. AwBmKnaAi. ax> 

PionrmaMvm SuLoanuTioM of tks Ca.th«!>kax CRimom of 
XNOt>4irD AMD Walm. K«w Kditbnf with the MAKrawTSR 
CitTURPiiA.L. 186 PUtM, booRtifuUy eng^T»d by B. WiioLLtt ; 
with HUtorioal and DoaoriptiFa Aooountaof the Faricma Cathadrala. 
In three handaome Tolomea, imperial 8ro, cloth, £2 Sa. 

Tho Third Volnnia, comprising Lichfield, Olouceater, Hete- 
ford«W urceater, Durham, Carliale, Cheater, Ripon, Muicheater, and 
the Welsh Cathedrala, may atill be had aeparately, to complete aett, 
price 2ii. in Bro, 48a. in 4to. 

Glonaiy of Arohitectnre. Explanation of the Tema 

uoed in Grecian, Roman, ItaHon, and Gothic Architecture, eaem- 
^ified by many Hundred Woodeuta. Fifth Edition, much enlarged, 
^ree volumca, 8vo, 46a. 

Introdnctioii to Oothic Architectnre. By the Editor 

of the *‘GlaMary ; ** with numeroua llluatrationa, 4a. 6d. cloth. 

Domestic Architecture. lllustrationB of the J^ncient Do- 

meatic Architecture of England, from Uie Xlth to the XVIIth 
Century, Arranged by John BaiTTo.v, F.8.A. With an Hiatori- 
oal and Deaoriptive EsMy. Fop. 8vo, 6a. cloth. 

Gothic Architecture. Details of Gothic Architecture, 

Meaaured and Drawn from Existing Examplea, by Jares E. Col> 
LtKO. 2 voia., medium 4to, £6 6 b. 

Gothic Ornament, Dravrn from Existing Authorities, by 

James K. Colujco, 2 vola., £7 lOi. 


J. D. HARDING’S 

PRACTICAL WORKS ON DRAWING. 


Lessous on Art. By J. D. Hakdiso, Author of “ Ele- 

montary Art \ or, the TJae of the Chalk and Lead-pencil Advocated 
and Explained/’ dtc. Second Edition, imp. Bro, cloth, 15a. 


[B6, Flxxt Sntmv 
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Haiupu«o*« Wo«n OK r>»Awr>io*»r»MrjM«Ml.] 

Hie Guide end Campniioii to “Leeeeni on Art” 

By J. D. HAJU>tit«u Imp, 8TO,,eiotb, 12i, <kL 
Letfoni on Troet* By J, D. Haepino, Folio> doth, 158. 
Eleniontaiy Art. Br J. B. Hahpixo. Imp. 4to, 258. 

cloth. 


POETRY. 


Lox^eilow’s Poetical Worlo. Kow and Complete £di' 

tion, includini^ “ The Song of HiA«*Atha/* With a fine Portrait, 
and other Engrayinga. Fcp., 6a. cloth ; lOa. 6<L morocco. 

Th6 Song of Hinwatluu By II. W. LoirorELLow. New 
Edition, with the Author'a lateat Correctiona. Fcp., 5a. doth. 
Cheap Protectiye Edition, la. aewed. 

The Golden Legpend. By H, W. Ixjhofbixow.. 2nd 

Edition. Fop., 5a. cloth. Cheap Edition, la. fid. doth ; la. aewed. 

Poems. By Alexander Smith. Fifth Edition. Fcp. 
fiyo, cloth, 5a. 

Sonnets on the War. By Alexakdeb Smith, and by 

Till Authox or ** BAJLDZJi."* la. aewed. 

Griselda, and other Pocma. By Edwik Arnold. Fcp., 

6a. cloth. 

The Ballad of Babe Christabd, and other Lyrical 

Poems. By Gxbai.d Massrt. Fifth Edition, 5s. doth, 

Graigorook Caetle; A Poem. By Gsraix ICAsorr. 

Second Edition, Rorited, fcp., 58. doth. 
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Foarmr — Coniinutd. ] 

9m. Tiin— ■ llrie*t Paati— 1 Worin. lacfadiag ^nEb* 

VMow oT Haia,** xTIm Duutrtvof Juma," to. Sav ato £a- 
Icrfed SAition, fiy. Sro, 7t. oIoUl 

Fottnt* By Edwakd Cinsv, Bural Postman of Bido* 

ibH, Beros.^ Second Bditign, wiUi Addition!, fop^ do. doUi. 

Egwiaj or, The Spirit of Nature. By Chaalis Macult, 

XaL.D. Fop. 8vo, 30. 6d. cloth. 

Town L3nri€8a By CHAiULsaMAOXAT. Crown 8vo, sewed, Is. 


FICTION AND AMUSEMENT. 


Longfellow’s Prose Woriu. “ Hyporioo,” “ Earan^,” 

and “ Outre-Mer.” Fop. 8to, Uniform with LoogfeBow’! Poeti- 
cal Works. With numeroua Bn^raringi. 80. doth; lOa. 8d. 
morocco. 

Pftrloor Ma^io; A Manual of Amusing Ejqwruncfats, 
TranimuUtioo!, Sleights and Subtleties, Liegerdemain, Ac. New 
Edition, rerised and enlarged with the addition uf seyeral Tricks 
from the performances of Houdin, Kobin, Ac. 48. 6d. cloth. 

Aoting Charades; or, Deeds not Words. A Christmas 

Game to make a long oTcuing short By the Brothers Mathxw. 
lUuatrated with many hundr^ Woodcuts, da. doth. 

BonnA Gamee fer aU Parties. A CoUeotioa of the 

greataat Variety of Family Amiuements for the Fireaide or Pic- 
nic — Oamea of Action — Oamee of Memory — Catch Gamee — ^Chunes 
reqttirif^ the Bxeroiae of Fancy, Intelligence, and Imagination — 
Bira^ioiis fbr Crying ForCeite, Ac. Second Kditiap. da. cloth gilt 

A Graokar Btm-Ban fer Christmas Parties: A CoUeo- 

thm of Hnmoroua Dinmaa, Potma, and Bke ic b eiu ByB»B.Bnov«m. 
Pn^iiaaly lUaatratod by Hun. Cloth, Se. 6d. 
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Fictioh— C onfinW. ] 

GBiad0WS. Twmty-Hvt Amutiiig Engraringi. By C. H. 

BxKirsTT. OnuuB«nUl Wrapper, Bk 6d. , oolaare4, 4e. M. 

** Where'0 Sludow T Herr, Str. Shudow ! **— tflefriyeTr. 

••Th* motion that baa aaiaed Mr. Be— an *a Hmof la m oM «m, mK be Bm 

e a aba d ttoetwHbfraatbaBawMf. A oamtio §^mf wotkm m t^mdow imOf mnn 

oamki tbaa ibMlf.aad IT triftr- aTt fl-rr-l -f ainrraMt imrtiniijr rail rrniiaaHoii 
an aaale« tba mt* H^mro^ lo Unaglaa bear Ibe arUsi will aoitvtre to bhiim It rriiit 
mmotion,'*‘—Mmmim(f CUrwHeto. 

Qrimm’B Honsehold Stories. All the moet Popular 

Fairy Tales and Legends of Germany, ooUeeled by the Brolhen 
Geudc. Kearty Tranalafted, and liluetrated with Two Hnpdred 
and Forty EngraTings, by l^wann H. WsaxmaT. Complele in 
One Volume, ciown 8 to, /s. 6d. cloth. 

Adrentures of Bobioson Cniaoe, complete; Kcpriated 

from the Original Edition, with lUuatrationa by Stothard. Crown 
8 to, cloth, 7a 6d. 

BobixMOQ Crusoei with ninnertms Woodcuts by QnmoB 

OxunciBAitK and ot^m. Fep. 8vo, Sa. M. cloth. 

Thfi Young Lady's Oraclo ; or, Fortimc-teUing Book. A 

Fircaide Amttjenuait, with Plate, la. doth. 


USEFUL WORKS. 


ONE SHILLING EACH, NEATLY BOT7ND. 
l^sqpiatte to the Indies. . Etodbotdc of Pendl 

Pe^-arei l«tkau | (Platea). 

Xtinette to Ckmaemen. A BUlUig^ Wocfh of Sane. 

Xtiqoette «f Co y rl eliip and (mtmuiwuw wetter. 

Ml Soom Pneqter 

_ aad Fidka QaMiu 
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SCIENTIFIC WORKS. ETC. 


Leotorei on tiie Orent Exhibition, and iu Be«uiu on the 

A.rti and Manuiketuim Ddivered before the Society of Arta, by 
•ome of tbo moat Emasirr Max of the day. In Two Serica, price 
7a. 6d. each, neatly bound in cloth. 


121 Dosign ; including Original Compositions 
in all Styletf with Deaoriptire Note# fur tho uae of Artiste and 
Art Workmen, containing nearly 600 Hinta for Workers in Metal, 
Wood, Ivory, Qloas, and I^eathor, the Potter, Weaver, Printer in 
Colours, Engraver, Docorator, &c. By Luki Limnixl 4to, 16a. 
cloth. 


Yesr*Book of Fs^ts in Science and Art; exhibitisg 

the moat important Diaoorerioa and Improvementa of the Year, and 
a Literary and ScientiEo Obituar}% By John TiMBa, F.S.A., 
Editor of ** Tho Arcana of Science.” Fcp. Svo, 6s. cloth. 

This work is published annually, and contains a complete and 
condensed view of the progress of diaoovorpr during the year, syate* 
matioally arranged, with EograTtngs iUuatralivo of novelties in the Arts 
and Soienoea, The volumes, its commencement in 1839, may 
still be had, 6s. each. 

** This hook doss for us what wa have not dona for ooraalvas — It storaa op 
evary oseful hit of lafonnaUon to be fbund in the records of learned soeiatifa or 
snnottnead through w^eatifle and news joomaU."— 'OioAe, 

** Ably and hootstty eompUad,**— 


The Literary and Soisix^e Register and AlmanaA 

for 1868 i with an aa^e Collection of Useful Statistical and Mi»- 
oellaneous Tables. Dedicated, by special penniasion, to H.R.H. 
the Prinoe Consort. By J. W. G. Gctch, F.L.8^ Uu 

Foreign Sarrioa Qtieea*s Messenger. Prioe 8a. 6d. roan 

** AspertMl a eo mp aadtoni of osafal knowjsdgviaao w nietkw i wHh litarstore, 
Boimeti, and the Arta, ns it Is a sessa ar y a v a ry h ody aheuki havasayis hrtanca with. 
It is, la short, s lUUs voinsM whkh will save tha tiouhtet^himtliir through iMn| 
hooka of OMMra pratoaidon, saA annply oA^uuad what, wtthout it, wealt leaain 
mush tiaM sad uoalils.**-llaMS. 
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DICTIONARIES. 


Webster’s Quarto Sictioiiaryi iinalmdged ; contaimuff 

fell th« Worda in the English L«ngaa|n, vith thdr Etymologiet and 
DcriTatioiiA Bt Noah Wiimim, Ll*.D. Keriaed by Profnator 
Goodrich. With Pronotmcinc Yocabulariaa of Scripture, Claadcal, 
and Geographical Kamea. New Edition, carefully printed in a 
large 4to Totume, 31a. 6d. cloth ; 42a. calf. 

* • * The only eompltt$ trori. AU the octaro editiona are Abridgmenti. 

Alt roQtifr Twraons sbcmld hare a standanl Dictionary at their el4ow; and 
while yew are aboat it, irct the beat : that Dictionary ia Noah Wefaeter'a, the rreat 
work unabrldard. D yon are too poor, tare the anumat froos Off your beek, to 
put It into your bead.” 

** We ean hare no hcaltation in firlnt it at our opinioo, that this ia the aaoct 
etnbM^te and tueeeaaful tmdertakinf of the kind which baa erer appeared.'*— 
J\mn. 

" The Teteran Webater's work ia the beat and moat naeful Dielionarr of the 
F.nfiiah lAOtuaffe ewer publMied. Krery pege atteau the leamlofr and talent, 
the aound judgment and nice diacrimination, the jr**t induatry, profoand re- 
ararch, and aoc^aing perarrcTancc of the author, ft ia a rery maaifaetimprore* 
merit on To<ld‘i Johnaon, and oonutna many thouaand more words than that or 
any other Kofliab Dietioaary hitherto publlabad.”— Xawouner. 

Webster’s Smaller Dictionary. Coodcnsed and adapted 

to English Orthography and Usa?© from Tarious tourcct. By 
CuARLKs Robsok, CTown Sto, 6s. embotsed. 


Webster’s Pocket Dictionary. 32mo, 3r. ed. 
Xiniatnre French Diction^, in French and Engliab, 

English and French : oompriaing all the words in genenU use. 
The remarkably oomprehenaiTe nature and compact sijce of this 
little Dictionary admirably fit it for the student and Umriat. Keally 
bound in roan, 4a. ; morocco, gilt edges, 6t. fid. 


Sharpe’s Diamond Dictionary of the Rnglwb Lan> 

puM. A reiT s m al l rolume, beautifully printed m a clear and 
legibla type. Eoan, neat, 2s. fid. ; moroo^ 3s. fid. 


Cassell’s French Dictionaxy. Sto, doth, 9». ed. 
CsM s l l’s Latin Diotumaiy. 8to, cloth, 9s. 6d. 

iDktienary. Sro. doth,*!. 
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COMIC WORKS. 


CEORQE ORUHCtHANK't WORKS. 

Mj Slutefa-Book ; cotttoiiiin^ more t)un Two Hundred 
SItttohM. Bj Oboiox CmviKnnxxx^ In Nino NumlMrB. 
2 b. Od. f 4 tin ; Ss. dd. ooloured. 

Scrajps and 8ket<^. in Four Parte, each St. plain ; 
12t. coloured. 

XQlUrtiratioilB of Tisio* plain ; 112b. coloured. 

IlhlitnituniB of Pbraudogy# 8 b. plain; 128. oolourod. 

The Bottle. In Eight Largo PlatoB, Is. ; or printed in 
tint*, dt. 

The Dnmkud's Children. A Sequel to The Bottle. 

Eight iRTgc PlatM, la. ; printed in tinta, da. 

* Thoao two vrorka may be had atitched up with Dr. CharloB 
llielc^i illuatratiTt Poem, price Sa. The Poem separate, la. 

The Comic Alphabet. Twenty-six Humorous Designs. 

In case, 2a. dd. plain ; 4t. coloured. 

ThA Loving Ballad of Lord Batoman With Twehre 

JduBtecoiia rlatea. Cloth, 2a. 

The Bacllilor*8 Own Book : Being Twenty -four rasBages 

in the Life of Mr. Lambkin in the Pursuit of Figure and Ainuae- 
mant 6a. tewed ; ooIounKl, 8a. dd. 

The Oemio Ahnanacki from its oommenoement in 1885 

to 1863. Hhsttratod with numeroui lam PUtaa by Qboeob 
C aoixauAjrx;, and many hundred amuaing &ta. 

Any of the aeparate Years (except that foe 1836} may ha had 
al la. 3d. oanh. 
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Came WiMOUH- 

Comic Adreotaxw cf Olmilitli Clftiidk: Wherein 

ta% doly tlie O roam, Chttmiat, Ob«nfM. uid 0«Umitte« 

br which hk Courtchip wm tUmdea ; sbowiag, «ko, th« Ime of 
hij Suit, aad hk SepoMd to hk Iiw4fo*lofo. JLaifo Sro, with 
Eifhtj-ftror Flatot, 7i. cloth. 


Thn Hiitarj ^ Mr.Oglefaj: Showing how, h^ the 

Polkh of hil Mtniien, the Erillkaor of hk Bopeotow, the 
K kgeo et of hk Atdtadee, he atUined Diitinction in the Faehioa- 
ahle World. 160 Deeigna, 6«. cloth. 


SlutdoWi* Twentj-five Amunng Engrarings. 3y C. H. 

hwmetf Oroomootel Wrapper, ^ Od. ; ooloured, it. Od. 

•* Wbera^ Bhedow I Benb»r. thikowt* il i a tej iiori. 

**TlMaotlaB Out hae Mked Mr. BeonetCi fkaey la aa odd one, uk he haa 
workod it out with rrmt humour. A oomic ftf«ro m»hM a shadow roetir more 
eomie than Itaelf, and it cxoito* aa amount of agroiMbl* ourioaitjr and f^ratlBoation 
on ««winf th« cm* Agnre, to imaftno how the aniat will ooatrive to maho U mmaet 
aaothof.*— J fom hy Chrwnkta. 


The Ftohe of JEaop and othera. TnmUtod into 

Human Nature, with 26 Humoroua lUuatrationa by Charlee II. 
BurKETT, author of “Shadows.” I)emy 4 to, ornamental boards, 
6a. plain ; lOa. 6d. coloured. 

“ Thtt* will be a pofMdar book. Mr. Beaaeit’s llrai rantore, the frotaeqoely- 
treaied Hhadowa,'" waa a deeided hit, and he aeema to h4Te the km^ ” 
btmna ocentoahtraiiid fauer in auoh propoeiiona aa ahall he aooaiiahur and dkaaiinie 
toTSepahlto.^^ 

The Sandboys' AdTentom; or, London in IMl, daring 

the Great Exhibition. By Henby Mayhiw and Gioeob CjH7Ut> 
auAJtm. 8fo, doth, 8a. 64 

mie Comical Creatsrea fron Wnrtambaif ; fimn tiM 

StaSU ^ni— h is th* teat KrMMtion, Sginra, etotb, S«. 04. ■, 
ooleund, 6a. _ 


Cesnkal Bsi^ met vi& at tbe Ot*U EKUbitka, from 

Biawkiga bf J. J. Guajnmu.!. Satdl 4te, la. 6d. ; edottred, 6a. 


Eow, Xamoov.] 
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NEW BOOKS rOR OLD AND YOUNG. 

BY JOHN TiMBS, F.8.A. 

Sdiooldayi of Eminent Men. With Sketches of the 

ProgTBBB of B4tieatioii from Uie Bi-ign of King Alfrod to that uf 
Qom Vioiori^ and MetnMn of the School aiA Colleao Days of 
^ moot Eminoat Hon in BritUh Hiatoiy. With IlIiiBtrationf, 
prioB 6 b. 

Popular Erron Explained and Illnitrated. Con- 

tonU .‘-^ExTorB reapeeting the Economy of Man; Natoral Pheno> 
mena ; the Progreaa of Society ; SoicnoCf Art, and InYontioa ; Tra- 
ditional Htaiorr ; Natural Uiatorj ; Pabuloui Animala ; Supcrati- 
Uon and Credulity ; Erroneoua Laura and Cuatoma ; Doneatio 
Hiitory, drc. An entirely Now Edition. With Frontiapieoe and 
Vignette. Price 8a. 6d. 

Cnrioaities of Hiltoi^ ; with New Lights. With Fron- 

tiapieoa and Vignette. Price 3a. 6d. 

** A oablMi Tolumc, vail atored, wall arranged, plaoBaBt to read, uaefVxl to 
acwMaU ; ooBUlaini a mulUtuda hiatorieal alaciaaUona, aaatly autad, and 
V'— LaoAer. 

Tldnga Not Generally Emown FamiUarij- Explained. 

Wi& Frontiapieoe and Vignette. Price 3a. 6d. 

“Aay o»a who raada aad ramembava Mr. Tljnba*a 

ahoiild avw miter ba a good t«a.4mb4e telker, aa axaallant eompmaKMi tor diUdrea, 
a vail read pmotu asd a jproAelmiC leeturar ; ibr Mr. Timba baa atoied ap in thia 
lUUa Tolama mora knovladga tbaa la to ba foond la 100 boobs that might bt 

^ Thia work haa already been oxtcnaiTely introduced into aohoula 
with great aucoeaa. 

CttXiOBitieS of London ; cxliibidng the most Bare and 

BemarkaUt Objeota Interoat in the Metropedia, Piat and Pre- 
•ent, with nearly Fifty Teara* PerMMial BeeoUeetiooa In a Tolume 
of 300 pageiL price Ua., with a Portrait of the Author from a 
Painting by T. J. QuUiok, 

** A weedarfbl Utlla Dietloaary af Loadaa la thia tofauM by Mr. Timba. 
Thera It *e aitteh way iHMdiefta It, MMh ant tail * ■ ‘ 

axpcriaaaa, aad eaeli a qmnrtity of agraeable iUorntratwa, di 
and man. WahaarlQy ~ - 
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JUVENILE WORKS. 


CAPTAIN REID’S BOOKS OF ADVENTURE FOR BOYS. 

The Y^g Yl^pen; a Narrative of Hunting; Adrcn- 

ttirc* in SiHitfacTD Africa. By Captaix Mayxb Author of 

“The Boy Hunton,’* ‘‘ Tbo Young VoyMteur*," Ac. Second Kdition, 
with Taclro lUuAtrationa by Wiluam IUbvct. Fcp., 7i. cloth. 


The Bush Boys; or, tho History and Adventures of a 

Cape Fanner and hts Family in tho Wild Karoo* of Bouthem Africa. 
Second Edition, with Twelve lUaairations. Ftp., 7a cloth. 


The Desert Home; or, Engiish Family Hobiiuon. With 

numennu llluatrationt by W. ILutrsY. Sixth Edition, clotlt, 7a; 
with coloured plates, 9a 


The Boy Himters; or, Adventurrs in Search of a Wliito 
Buffalo. With numoroui Elates by UaaTrir. Fifth Edition, cloth. 
7a ; coloured, 9t. 


The Young Vojrageurs: or. Adventures in the Fur 

Countries the Far hWili. Plates by llAnTXY. Second Edition, 
cloth, 7a ; with coloured plates, 9a 


The Forest Exiles; or, Perils of a Perurian FamilT amid 
tho Wilds of the Amason. With Twelve Platea Third EdiUon, 
7a cloth ; with coloured plates, Da 

“Asa wrilapor Mks ftnr hova soorascad asabowsn men IMaa tsCspiBfa 
Manse Bsid! ffherever Bis new hook foea this mrv year, UmtawfUM shaadsst 
for iHmra of readiof . snd plenty u» talk of by tbo erentaf ftr*. ToUssnd 
sdneatttina. dnifmw,dsriBinsiMle«fl!BrnifasrenorT«icdia tbemoetirivklassBacr 
--^konMishiy fseeineUsijr Che mind of llw roodcr, oad r o t o tnint tt to ftsod oatt 
ostorsttaMloatill s trtaleof OMBO ktod la raoebed. Tbho oar word Iw It, W 
frtfa d a .Wyoa b os om BOaptato Moyne ltoid*a* boy roodrrB* on ooYtvo n o im e n i laiis a ^ 
ynn win tlisoA «a for It with off yosnr haorta, and praiae tlM buek moeneatiMHiss* 
Uatlly thaa wo have 
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iWKSIUI WoWt»— CtfU/lllMf*?.] 

MR. ti* MRYHitrt aoaics or saENOE for boys. 

Tlli WondEn of Scionoo; or, Young Huinpliiy Dary 

(lh« Corniah Apothecary*! Boy, who taught himaelf Natural Phi- 
loaophr, and ercntnally became Preeident of the Boval Society). 
The liie of a Wonderful Boy, written for fioya. Bj IlinaT Mat« 
itnw, Author of ** The Peaaant-Boy Phlloeopher/* A& With Ulus* 
trationi by Jokm OiLBanr. Soeond Bditioo. Fop., Se. doth. 

** A better hero for a boy*a hook Mr. Maybew oooki aoi have ftamg, mad no 
writer wonttl have treated the atory mcwe am eo!a af atty thaa be bee done. We have 
Iona been la want of a * yoana peonte** autlior/ and we aeem to have the right maa 
in the right place in the peraun of Mr. Mayhew.**— AfAenowai. 


The Story of the Peasaiit*B(7 Philoeoidier; or, « A 

Child gatnerinff Pcbblet on the Boa-thoro.'* Founded on tiio Life 
of Famaon the Sbophord'boy Aitronomor, and showing how a 
Poor lAd made himeelf acquaintod with the Prinoiplee of Natural 
Solonoe. By Uskiit Mathsw, Author of ** London Labour and 
the Ijoudon Poor.** With Eight Illustration! ^ John Gilbcst, 
and numerou! Drawings printA in the teat Third Edition, 6#. 
doth. 

“Tdd with the graee and fooling of Ooldamlth, and by one who baa that know, 
lodes of aoienoe which Ooldamith iaoked. It ia aa if Brewater and poor * Ooldy ' 
hadeomblaeil to produee thia InatmeUve and beauUfttUy.u>ld t!la.**’--Ar«. 


MR. J. Q. EDGAR’S BOOKS FOR BOYS. 

Ibe Boyhood of Great Men 08 an Example to Youth. 

By J. O. £x>OAm. With Outa by B. Foam. Fourth Ediiiun, 
8a. (ML doth ; with gilt edges, ia. 

Footprints of Famous Ken ; or, Hommby for Boys. 
ByJ. O. BoOAm. Cot! by Foarsa. Fourth Editioii, St. Sd. d«»th ; 
4s. gilt adgoa. 


Boy PrinOOSe By John O. SociAm. 'With UluatratiQiis 
by Omomtm TmmuB. Fop. Sro, 5a. doth. 


ffistoij fnr BOfS; or, Aimiilit of the Kstioiks of Modem 
Mtuoim, 8m with Blartratfon by Omoiob 

TvoitAf ) t'a tMk ifit 


FuaW StWSBT, AltM 
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The Baft Own : A complete &e]rt!lopiedia of nil 

tbo DiT«rfioiif-->Atblcite, Scientific, and EcoretiiTe — of BovKood 
end Youtb. With MTcrtl hundr^ Woodcuts. Kow EdiiioA, 
grosilf eakiged nod improved, ffandsoaicly bound, Ss. fid. 

The Idttile B<^e Own Book, an Abridgment of <‘Tli« 

Boy's own Booa* for Liulo Buys. fis. fid. ucntljr bound. 

Orinun’e Homehold Stories. All iho most Popular 

Fairy Talcs and Legends of Germany, oollectod by the Brothers 
OntMJi. Xeirly Traoslated, and Illustrated with T»'o lliinUicd 
and Forty Engrarinn by £i>wabz> 1L WauKBjtr. Compleid in 
One Volttmt, crown fivo, 7i. fid. cloUi. 

The Bival Einga; or, Ovcrbcr.rin^. By the Author of 
** M;a and Charlie," &c. With lllustratioDi by Williams. Fep., 
4 a fid. cloth. 

Mia and Charlio ; or, a Weok’s Holiday at Rydalo Rec- 
tory. With Eight l^gravings by B. Fosteil. Fcp., 4s. fid. cloth. 

Sidney Grey : A Talc of School Life. ' By the Author of 

** ilia and Charlie.** With Engrasiogs, ftp., fit. cloth. 

The Heroes of Asgard and the Giants of Jotnnheim; 

»»r, Christmaa Week with the Old Storytellcra. By the AuUior of 
" Mia and Ohorlie.’* With Iliustrations by C. Dotlu. Fcp» 
cloth, fia. 

Sootb^e Life of Kelson. Pindy-niostratcd Edition, 

with Engraving from Drawings by Duxoajt, B. Fostkb, and 
othera, pakly printed in the text, and part in tints on separate pages. 
Small fieo, ^ neatly bound, and moiveoo, Kk. fid. 


Memorable Women ; the Story of their LiTct. By Mia. 

Hkwiom CaoeLAxn. lUustraled by E. Foama. Fcp. five, fie. 

The Boat and the Canvan: A Family Toot in 

and Syria. With EngraTings on Steel from Uriginal Ikammgs. 
Fvurtli Editioa. Fcp. fire, doth, 7a.; asuiecoih tfia* fid. ^ 
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Tt'TKXIMt \V0IU£« 

Emmit ds Lilimu; or^ Hemoln of a CoiiTerted Jewess. 
With lUuaifmlJiofMi Quasar, Keir Edition, 7a olotb | lOo. Cd. 
moryooo. 

II16 Totzng Student. By Madame Gtrizoi. 'With En- 
gravings. Fep.y Si. OiL doth. 

The StoiT of Beynard the Fox. A Kew Version by 

Da-mibl VRimsa. lUustrmted with Fifioen large Pin M's hj Gcstate 
Cantok, of Munich and Duttoldurf. Poet 4to, Ss. board* ; 17a 6d. 
morocco. 

AdrentorM of Bobinson Crnsoe, complete. Rcprintal 

from iho Original EUitioui with UluBtraliona by Stothaitl. Crown 
8vo, cloth, 7i. 6d. 

Bobinson CruSOOi with numerous Woodcuts by Geouge 

CaeiKiiiAKK. and oilier*. Fc£i. hvo, 3s. Gd. cloth. 

The Whaleman’s Adventures in the Sonthem Ocean. 

By tho Her. lIiiXRY T. Chbeyee. Edited by tho Eair. \\\ 
Bc;uiir.si)Y, D.D. Fcp. 8vo, 3*. Gd. 

Parlour Magio. Now Edition, revised and enlarged, 

with tho addition of several Tricks from the Performances of Mossre, 
lloudin, Uohio, &o. 4s. Gd cloth. 

The Young Islanders ^ « Tuio of the Scawnrd-Housc 

Boys. By JaprauTs Tayloii, Tinted plates, fcp., 6s. doth. 

Boy's Treasury of Sports, pastimes, and Eecreations. 

With 400 lliustratiocui by S. Williaxh. Fcp., Os. doth. 

Child's First Lesson Book. Many Cuts, square cloth, 

3*. Gd. I coloured Plates, 6s. 

Family Poetry. By the Editor of tho ** Sacrod Harp.” 
Silk, 2s. Gd. 

mia Plftymate. A Hoasant Companion for Spare Hours ; 
vkh uumerottt llluatratioBa, complete ia I to!. Gluih gilt, St* 
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JurmatUM 

Tikf about Binli i iHtistmiiTo of their 

NaUuv, HabHf, t»d lattiact PUtet, Bf. doth. 

Bingl^i Tales aboot TrayeDen; tbeir Ftrils, Ad- 

vvoturet, and Difoorariea. PUtet, 3*. tluth. 

Bingley’s Tales oi Shipwreck, and other Di«i«tera at 

Scti. PUtet, 3i. clotU. 

Bill£^l 6 y *8 Stories ; illustratirc of the Instinct of Animals, 

thoir Cbarmcten and Habits. PUies, 3s. cloth. 

Bingley’s Stories about Bogs; iilostrativo of, their 

InstiiK'i, Sagacity, aod Fidelity, with Plates by Tbouas LAKOsaiit. 
3s. cloth. 

Bingl^'s Stories about Horses; iiinstrativo of their 

lutcUigeooe, Sagacity, and Dooility. riates, 3s. cloth. 

Bingley's Bible (tnadmpeds; the Xutund History of 

tUc Aiumala mentioned in Scripture. Plates, 3s. cloth. 

Original Poems for Mj Cbildren ; by Tuomas MxLLtat. 

Profusely Illustrated, 2s. 6d. cloth. 

Qeorge Cnuksliank't Fairy Library. Edited and 

liiuairatcd by GaoaoB Cuuikjihakk. 1. U(*p o* my TbumK la 
2. Jack and tho Dean Sulk, Is. 3. Cinderella, or the Ulaat 
Slipper, la 


Harry's Ladder to L ea rn i ng . 

Pkiure B<«>ka for CUtldren. Pries 
Od. eaeh. plukn ; la. coloured 

lUttKY's IIosw Boos. 

Uabst's Vtctvuu Boose. 

IIasst's rot-KTst Wauuc 
JHaasY's I'icsoxsT So.'coa. 

IUkuy's Hiarui aromiss. 

Uaskt’s Ncsssjit Tajjuu 


Little Mary’s Books for GhiL 

dim. Fries Cd. each, proluseij 
lUostratSi) 

rsmui: Sraiuso Boos; Hyauxso 
Book: Uisroar or Ksoi.Ain>; ScMir- 
rvsK LnHosa; Kisst Boos or Porrsr; 
Kacoro Book or rurr>.Y ; Babbs ib tmk 
W ool*; PicrrvsK Rhwces ; JLmLS 
If Ajrr AKO asu Doll. 


Or the Six hooad in oos Toiatne, 3s. 6d. 
shHh; or with eotoured pistes, 6s. 

EanyY Book of Poetiy: 

Short Forms for tbs Nurserr. fly 
£t tSA OaoTK. Wiih nuneroos Illua. 
tratuwia bgr U. B. Fosms, and 

fii|«srs, e!olb, 8s.ad. f m mUJk 
oaloarBd i^kcs, Gs. 


Little Mary’s Treasury, being 

Kight of th« iihofs boosid la 9m 
Yoluaar, doth. Is. 

little Kaiy’s Iieiwm Book; 

suatstelpy •• Prtawr,*' Stwlttiig,^ 
CMh, tilt, 3s. Sd. 


pAxsaxosTsm Bow, Loanux.] 
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Comical Story Book% with Coloured riatefu It. each. 

l, T«» WiAMit m Bounfoon. • 4. Lot CsAmmWB 

», T«» Woxwnri. Ham Bimr. I •. Alobmav Oo99vk 

t. ivoBT Mr Bxtkako tsm ruK. I 6. A ComoAX Fwbt* 


HOME 

Home iMWon Books. 

Tub IIomb rmuaui, nasirljr 90d CuU, 

«)oih, Ib. 

Tiim IIomk KAtvnAL Btitost, CvtA, 

filoltet li« 

Thk lloHM OftAintAa, Oat*, ol«4h, 1*. 
Kaott may b% hail witb ColooreU Tiatr*, 
2*,0U. 


BOOKS. 

Home Story Bocto. 

T«b Waox-wmOoLi., Cat»,«loflk, It. 
Tok Dfacovnurreo CatcxcKt, Cuto, 
clotli, la. 

T«B niiToaT or Lnrrui Jaub xmo 
UKi Kkw Booh, CttU, cloUi, It. 

Or, with Ookrared FUtea, to. Od. 


tNDESTRUCTtBLC BOOKS. 


EerUe's Indestmctihle Books. 

Printed on OuUco, Gd. coch. 

I. noaii Book. 1 4. Woo®*i»k. 

WoKOBoOK. 1 d. WlUiHOAATa. 

0 . Fabm Tauo. { 6. BfKD Book. 

7. KuKOKar Biitim. 


Bertie’s TreMoir; boinc di 

of tk« above booud la Oao VMume. 

•0.00. oU>ib. 


Indestrnotible Lesson Books, 

pcioe U. each. 

1. ALTHABlt. 

2. PitmKU. 

3. 8t*xu4xo. 

4. KxPoatTon. 

6. Keadiko Book. 

The Indestmetibla Leesoii 

Book; baina: tba above Sv« im Dae 
Voloa^ vita 124 picturea, ^rioe 6a. 


INDESTRUCTIBLE PLEASURE BOOKS, 

Out AiU/Zsiif oocA, OUmared^ 


I. to PEEP. 

J. MOTHER OOOtC. 

3. HOUSE THAT JACK SUtLT. 
I. WEDOINO OF COCK ROBIN. 
5. DEATH Of COCK ROSIN. 


S. MOTHER HUBSARO. 

7. CAT AND MOUSE. 

S. JENNY WREN. 

9. OLD WOMAN AND HER PfO. 
10. LITTLE MAN AND MAID. 


MANUALS OF INSTRUCTION AND AMUSEMENT. 

Om ShiUiitf oodl, mm/// PrinUd mnd lUmtrmiad. 


L lEisnial of Flower Qarto- 

l«f <br Ladka. By J. D. WaiTino, 
FraoCoal Qardtnor. Seeoad Bdltioai, 

a. Kunal of Chess. Bjr 

CsAKLaa KKKinr* 

a Kaiuml of Xosio. c. 
A Kaswl of Po me s tie Xeo- 

ttjmy. By Joint TiMoa. 


& Hsmisl of Ci«e Birds. By 

a Prociieal Bird Keeper. 

6. JCaimal of OB Piiiitiiig, 

witlk a Olcaaaix of Ttrau of Alt. 

7. Haniial fbr Bottexilj Col* 

loetara. By Aau. Ixonui. Plaleaw 

a Moaiiol of Paiatiag fat 

Water Cotoort. 
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ELEMENTARY DRAWING BOOKS. 


i.l».HAItDINa 
Early Drawing Book; EU- 

in^tiu 7 Lt— cwn» ttx Kvaiten, 
I*. 6 d.: or to olotli, lOo. 0 < 1 . 

Brewing Book ttxr 1847. Six 

h'ou It. M ; or ololh^ lOt. 6 d. 


SAMUEL PROUT, F.S.A. 

Elementary Drawing Book 

of LamlMtpIst, Boildioft, ko. HU 
Ktunbr^ It. M.; lOt. 6d. 

MONSo JULIEN. 
Stnd&ai of Heads: hy Mont. 

Jeuui. P r otef or of Orovuv ia tho 
MtUunr tolko^orPorift. Utiwi|rr«pb«d 
bfT. FAioLtirD. 8U atimbert, U. 
otrb ; or tiocli, 14ft. 

The Human figure: A Seriet 

or iVoinrftroIro ttodko, bp Men*. 
JvuKK. Witb InfttrttcUooft. Six Mob. 
It. ««eb ; or olotb, 14«. 


OEORQC CHILDS. 

Drawing Book of OI4acla: 

Mftort j M (Mibjotift tor rooac FoniUi 
ftnd l>r«vlnir..«liitt4Mi in S obooift. SU 
Mumbort, 1ft. } elolbt f*. kL, 

little Sketch Bookr Momj 

StndJM In Landooftpoft. Ylfonw* Ac. 
Imprortd Kdltlon. l^riton Mo*. M.; 
or i Tolft. oloCb, 4ft» ooftb. 

RngUsh Landieape Seenery: 

B kft lahftft from NtUim tor tatelMHl 
OopUft. ftix Nnmben^ la, oneb; 
j eloth, 7ft. 6d. 

Drawing Book of Vignrw; 

SbftUbftft from Life at Homo and 
Abroad. SoTtral handrod Flforea. 
Six No*, lx; or bound, 7x fld. 

Elementary Drawing Bodr, 

a Bftrlftft of raty ProfrfttftHra Lwoon* 
for Toauf B«fls*ftr«. Xlfbt Mot.. 
atMob. Clock, 7ft. ftf. 


inaaixt Eaot Dnawnio Book, an Onwi tm kmemtMc, Six Kok Ik SiL t 
bound, lift. 

Diaoui ft LitfttoQift IV Watxx Coiovaa. Wmar Hoo. 4a. 

Fowft lUftT Lrftftovttsi Lajrnftearu. ttfbt IkMs. 9d. ; otolb, 7a. SA 
IlAnwIlottcao p«iKi«.T’a«w»o ; or, SoU-liNiruotarlzi Art. TwoPlatH^ la. 
ntaiMvo*# PoxTMiO). CaloorodI, J4a. oioCb. 

Pmudrfo^ ItocTKctoft ov f Ajcnxftx 1^ Tbroo Koi. la. toL 

Sirrctaraa’ft XhuLvniio Book or Honraa. Six Hoa. 1*. ; ftlotb, 7x Si. 

WooftsxT** Krfmx DnAwnM Book or LaxMcam, Bo. fbortaf* Raa. SI ; or 
S Tolo. ftlotb, to. cooli. 
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MISCELLANEOUS WORKS. 


WflUami's Symbolioal Euclid, chiefly ftom the Text of 

J)r. Simton. Adapted to the nao of Stiadenta, bj tho B«v. J. M, 
WiLUAXa, of Uueoti*i Ootleip, 04mbri4l|;e. Kcar Editi<m, 6t. Cd. 
elotb ; 7a. roen. An 8ro Edition mej abo be had, 7a. cloth. 

Ttila edition !• la nae at man^ of the PobUe Schoola. 

King’s Interest Tables, on 8nms from One to Ten 

Thmiaand Puuiida. Enlarged and improved, irith aeveral tueful 
Additiona. By Joaeru Kiko, of liverpooL In one huge voh 
6vo, Sit. 

Seven Hundred Domestic Hints, oombiniDg Elegance 

and Economy with the Enjoyment of Homo. By A Lady, lieally 
bound in cloth, 2a. Gd. 

The Book of the Months, and Cirolo of tho Seasons. 

EmbetlUhcd with Twenty -eight Engraving from Drawings by 
WtLLUM Hahvbt. Beautifully printed in icp. 8vo, 3a. 6d. doth. 

How to Hake Home Hftppy ; or, Hints ond CuntionB 

for AU. With Five Hundred Odda and Enda worth rememheting. 
By William Jokbs, F.6.A. Small 8vo, 4s. 6d. cloth. 

Fnnonunio View of Palestine or the Holy Land, before 

the Doatruotioo of Jerusalem, depicting tho aitca of the varUxia 
loealttios mentioned in Scnplure. With Rcfcroncca. In a folding 
cloth ease. Plain, 3 a Gd. ; coloured, 3a. Gd. On sheet, plain, 
la. Gd. i coloured, 2a. Gd. 


TILT'S CABINET LIBRARY EDITIONS. 

1. Dr. Johnson’s Lives of the English Poets, 
a. Boswell’s Lift of Johnson. 

3. Oliver Goldsmith’s Works. 

4. Harveys Moditations end CkmtemplationA 

TKaaM Worlw era atear^ red baantthilhr prtiitad liy WbltdiHiduuM; fach 
eotaiprtafd ta a haadwNne lap. m volawa. Thadr akgaaea and eheapiM^a midrr 
tbria rwrj aettiWa ftw PrtetwlA 8 ah oc4 PriMa, cr TrawHtag Compaaioaa. 
Pries 8a. aaah, neaily balf-beiiml la noroeto; or. ta. ealf extra. 

** TilYs Enmoic** aiMt be speciSed ia otdering tiie abom 


[88, Pixix StmesT, asm 




W. Ksxr AKO OO.** CATAUmOK. 


HORTICULTURE, GARDENING, ETC. 

---4 — 

The Cottag* Gardaner*! Dktioiiiaiy. DeMribing tho 

Plan^ Fniita, and TecoUblct dMirabta for ilio QaitUm, and ex- 
plaining the Terms ana Opcralkma emplojed in their oultiratkm ; 
with an Alphabetical List ol Synonjina. Edited b)r 0. W, Joua- 
■OH, £eq., Editor of ** Tlie Outage Qaxdener/' Ac. Ac. Third 
Edition. Crown 8 to, strongly bou^ in doth, te. 6d. 

Manual of Flower-Gardaning for I<adm T)y J. B. 

WHirnro, Practical Gardener. IMoe Is. 

Gleimy’t HaadbocA to the Flower-Garden and 

Greenhouse; comprising the Dcecription, CultiTation, and Ma- 
nagctnent of all tne po^ar Flowers and Plants grown in this 
country ; with a Cslendar of Monthly Operations for tli# Flower- 
garden and Greenhouse. By Gbobqx Glsknt, Editor of the Oar- 
deneFs Omxette,” and the Gardener and Practical Florist,” Ac* 
Ac. Crown 8ro, cloth, gilt edges, price 6s. 6d. 

Gtenny’e Catechism of Garden^. ConUinlng the 

Elements of Practical Gardening, or Plain Questions and Answers. 
Arranged for the use of School^ by the B«t. J. Edwabos, Second 
Ifsster of King's College, London ; and particolarly adapted for 
Agricultural and Village Schools. ISmo, sewed, 9d. 


Glemxy’s Garden Almanac, and FlorUt’s Directorj for 

1868; containing the Management of an AmateuFs Garden during 
the Tear ; New Plants, Flowers, Ac., to come out in the Spring, 
and other useful infonnation. X*rice la. 


A Katnral History of the Vegetable Kingdom. 

Arranged aceerding to the Natural System of De Candolle; with , 
Engravings illustrative of the Typical Species of each Fami^. By 
Robekt Hoou, Viee-Preaideiit of the British Pomolcfienl ftneiety, 
Ae. Ac. 1 voL, oruwn 8vo, cloth, price 10a. 6d. 

[Ze f A# Press. 
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JOHN CASSELL’S 
W0BK8 AND PUBLICATIONS. 


EDUCATIONAL. 

TkB Pqralar Edimtor. The moit ConpiriunMiTe and 

Comp«adiouf EdueAtiosuU Work vwtt iiMod from tb« ^rtm. It U 
Don^eti in 8 ii Volumeiii ornim 4 to, price 4 e. 6 (i id cloth 
botiidc; or ia Three Double Volumee, price 8 «. 6 dl. ecoh. Theee 
TelmMf Ibrm ta £ii«yclo|MedtA of InelraotioB, popular tod mttf of 
ioquirftMnt, oooimeBoiag viih Sttaplo EuIm, immediately tstemi- 
lag the Pupiif aod urging him rapidly oo finom out atage to another 
VBtil perfimtion ia attained. 

Thu Work ia being re-taaaod in Weekly Kumbeis, price Ijd. ; 
Parti, 7d. and 8|d. ; and DiTiaiona, la. each. 

The flrat 3 roU. of the ** Popular Educator*' are publiabed in a 
cheaper form. Price, neatly bound in cloth, 3i. Od. each, or the 3 vola. 
bound in 1, price 6d. 


T1|6 BRdlOtl Eduoator^ complote in 2 ToU., orown 4to, 

? riee 6a. 64. each, in cloth board#, or the 2 voU. in 1, 10#. 6J. 

hia Work can alao bo obtained in Numbera at 2d. each. Caaca for 
binding the aingle toI., U, 3d. each ; for the double voL, la. 9d. 
each. Theae yolumea contain a maaa of information oo Tariotta 
points oimneotcd with Biblical LiUnmture and Chriatian Theology. 

T1|6 SQftorioftl EduOfttOTi complete in 2 toIb., crown 4to, 
price da. each, in doth boar^ or lit. 6d. the 3 rola. in 1. Thiae 
▼ola. oontain: — l. The Hiatory of Geography^ including the 
TeyiMS nad Diacovertea of Uanno, the (hirthagtnian l^ayigator ; 
Herodoiiis, the Greek Traveller ; Ctaa^ Phythiaa, h^earchua, 
JTuUtia Gmaer, Pauaaniaa, Fa^Hian, Abo., with upwnrda of three hun« 
died teiiteiift nnd teteveat^ Engravings, the pnpnmtiou of which 
inoumd an oulby of nearly One Thonaatid Pounds. IL The His* 
tecy of the United Stetna of America, by Mary r 
Historr of GreeoeL hy Meeari. £. L. nod J. Godkia. IV. The Hia* 
tory of Sngliah literature, by Dr. i. E. Beard. V. Chronology, 
ikoindhe Earlieet Period. 
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fOR TMC AOOUItlTION OF TMC FRIMCN UAHaUMIt ¥IRTHO«rr 
THt AfO or A WAimR. 

Fx«dL and Englkh IKotkiiarj. CcnnpoMMi 

fnmi th» Frenoh Dictkmrm* of the French AendemT, B t chwl io» 
liAiidftift, 4c. ; fhmi the Bngtieh Dictifmariee of Og^rie« Juhooon, 
Webster, 4c. ; and irom the TcchnoU>gical end Seienthlo Die* 
tionaries of both l4in|[^ua|^. By Profesaon De Loucb end Wal> 
LACK, and HnruT BaiDoriCAK, £m. In Two Diviatona: 1. French- 
KiigUth. IT. English- P i encti. IVice, boond in cloth, 5s. emoh, or 
the 2 m 1 roL, strongly bound, 9e. Sd. 

Though com|detcd but a short time tinoo, this Diotionenr has ee- 
cured a aeht of ufiwerda ofJh» ikimmmd ooniet. It is adoiowiedged to 
be the siMNrt perfeet Dtcikmery extent. Ihe J>W 1 

of it The eppteraaiM of this toIubm will be heikd wit 
tion. Its publicetion will supply a want long felt by ell engaged in 
the labour of edtteetiafi~-« thoronghly good end eheep Frenob-l^gliab 
and Engliah-Prenoh Dtodonery." Alao ohuineble in Naaabert et Sd., 
and Peru et le. Ceaea for binding the Volune, 9d. 

Caasall’s LoM on t in French. Parte I. and II. By 

Profeaeor FAeonxiaLX. Three Letume hare not been avrpeaeed by 
any which have been published. They oontein a complete, syate- 
matio Orammar, inoludiog etymology and Syntax, with oopioua 
Referrneoe to the IdioaoM. and Ex^plee from the beet French 
Writers, with Parallel Tranalations, fumishiiig the ueesu of aomir> 
ing a full, aocurate, and pcrmaneitt knowledge of the French Lan- 
guage. Price 2a. each, in paper coeera, or 2e. ttd. in cloth. Com- 
plete in 1 Tol., 4s. 6d. 

Key to the Exocims in CaswU’s Lesion* in French. 

Paper ooTcrs, le. ; cloth, Is. 6d« 

A Complete MsnnaJ of the French Langnsge. By 

Prufbi^r Ba Lolicx. Price 3a., nesily bound. In this Manual 
the Grammatical Principlca of the Language are dearly laid down, 
and copiously illustrated by suitable Exrrdaes, and a compendious 
Vocabulary of Subetaniivcs, AdjecUres, Verbs, and Particles. Tho 
Examples are on senu*iices used excry day, and indi^ponaaMa to 
enable the Pupil to apeak correctly. 

Ckfloqnul Fren^ Seadv; or, 

in French, for Trmnelatkm, accompanied by Comrom 
iional Exmneisas ; with Grammatioal and Idiomatioal Boibrenesa to 
Gaaasdra Ltnmm m Fr«md^’* the BxptonatkMi of tba nmto 
' '' da oomploto Vocabulary. P rte o 2a. in 

t dotib. 
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CA««in4/t Wo»iti — CotUimu*4.] 

A SariM of Lenoni in French, with Rules for Pro- 

nimrUtUms on sn entin^ Nordi and Bimple Pl&n. Bominted, in 
Arariiod form, from **Tbc Working Man'i FrimuL** IMo« ; 
^ post, 7d. More Uun 30,000 oontM of thU work Hato been told. 
Tne immenie mIo of fchU li^e wore sbowt the eitimKtioa in which 
it ia held by the public. 

tVtEY tTUOlNT WIAHINO TO MAKt MiMAELF MASTER OF THE OERMAN 
LANaUAQt SHOULD POSSESS THE FOLLOWING WONKS r- 

Cuidl'i German Prononnein^ Dictionary, in Two 

Parts I. Qcrmoii-EngliAh, prior, m ps^r ooreri, 6s. ; cloth 
boards, 6s. 6d. 11. Eu^ish- Gorman, prioo in paper coTert, St. 6d. ; 
cloth boards, 4s. ; or complete in 1 rot., handsomely bound in cloth, 
Os. The grand distiootive feature of this Work is indicated in its 
title. It is a ProMouncin^ Dictionary ; that is to say, it contains 
the pronundstiun, as well as the meanings, of each word. This 
droumstanoe adds much to its utility, especially for the numerous 
class of Belf-oduoating Students who do not enjoy the benefit of 
oral instruction from a natirc of Germany. To surh persons, and 
to others slso, it is s great adrsntsgo to see the oorrcct pronunds- 
tion of every word st a glance, without hsving to stop to think, or 
bi'in^ in any danger of mistake. While the insertion of the pro« 
nuncution oonstitutes a leading feature in this Dictionary, it has 
other eaccllendea, the aim of the Editor having been to make it 
as nractically useful as possible to persons of all classes. Also to 
be bad in Numbers at 3d., and Parts at Is. Cases for binding the 
Volume, &d. each. 

CsttflU’s Laasoos in Carman. FuHs l. and ll. Price 

3s. each in paper covers, or 2f. 6<1. cloth. The two Parts bound 
together, is. Cd. Containing a Complete View of the Idioms of 
tho Geriuan Language, in a Serit^ of Easy, Progrossive I^easona, 
by which tbe Self-educating Student may learn to read, to speak, 
and to write that Language with the groatest facility. 

Xay to tha Exerouaa in Caasall’s Lessons in Osrman. 

rapor covers, la$ doth, la 6d. 

Ostssirs Hdlsctio GermaJl Reader : Containing Choice 

Sdeotions fhom the best German Authors, in Prose and Verse, and 
A complete VocAbulmry to tbe Work ; also, Coptoua BeferenoAS to 
OAtaeU'a ** IiStMo n e in Oerman." Price 2s. paper ooveis, sr 3s. (ML 
doth. 

OssseD’s L ss tom in Gaman Pronnndation : Conaut- 

iag of Easy Extracts from German Writers. Price la paper 
oovers, or la (ML doth. 
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CASMKXJu'i 

•TUOtNTt WltMtMO TO AOQUINt A ^tftFCCT KNOWLtOOI OF LATIM 
WILL riNO THI FOLLOWINO WOflKA INVALUAALt: — 

CumB’s Latin Dietionaiy. Bj J. B. Bkakd, D.D., 

and C. BmjLSU>, B.A. In Taro lw« : I. Latin>EngliaH. Prioo, in 
paper carers, 4s.; cloth boards, ds. II. EnglUh-Latin. Price, in 
paper oorers, 4s. ; cloth boards, 5s. ; or handsomely bound in 1 Tol., 
Os. 6d. May also be obtained in Numbers, at 3d,, and Parts, At la 
each. Cases tor binding the complete volume, Od. This Dictionary 
comprehends every wo^ used by the most eminent Latin erritera 
The meaninn of each word are arranged, as far at possible, In their 
etymologira! order ; and brief illustrative quotations are appended, 
wnlch will afford substantial help to the student Msny excel- 
leneics, hitherto characteristic of more voluminous woras, have 
been compressed into the space of this Dictionary, without in any 
way aacrifieiog clearness. 


Caaadl’s Lenoni in Latin : Being an Elementary Oram- 

mar of the Latin Language, in a Series of Easy and Procteisive 
Lessons; with nuntemua Exercises for Trsnslation from J^alish 
into Latin, and l^tin into English ; intended especially for tnose 
who are desirous of learning Latin Without a Master. By the K«v. 
J. B. Baaan, D.D. Beprintod from the ** Popular Educator." 
Price 2s. 6d. paper covers, or 3s. neat cloth. 

A Key to Cassell’s Lessons in Latin: Containing 

Translations of all the Exercises. Price Is. paper eovera, or la. diL 
cloth. 


Cassell’s Latin Grammar. By Profeseors £. a. Av- 

DEKwa and 8. Stoddaed. Beriaed and Corrected. Price 3a. 6d. 
in cloth boards. Thia Grammar baa been put to the test of axpc> 
rienoe, and pronoimoed by oompetent judgt^s, who have brought it 
into use, to be a production of superior merit. With aueh cre- 
dentials in its favour, the worit may he safely left to the deoiaio]i 
of public opinion. 


CaMdl’s Shining Edition of First Lessons in Latin. 

By ProfeMors E. A. AjmRXwi and 8. Stoodaed. Beriaed and 
Caereetod. Price la. paner eovera, or Is. 6d. neat eloth. Aa a 
cheap and uaefol Introonotion to the Latin language, this Work 
win Mr oompariaosi with any other of a stmilar nature^ 
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C4tiitix't Work* — C on/mMW.] 

CmmU'S CBurio*] Ubnuy. The Fint Volume of thie 

Work, price It. 6d* cloth, contiirti of • Lttin Boeder, edepted to 
^*C«eMtl*i Letin Onunmer;** eontietmg of Fehlet, VytMofj, 
Aneodotet of Emment Men, Konan Hiatorj, end Ancient Oeofra> 
phy ; to which it upended en eppnmriete Dtotionerj. Volume IT. 
oomprieM Lethi Exerdtm, price it. neet cloth. Volume III. 
contttiie the Aoti of the Apottiee in orifinel Ghneek, with eopioot 
Kotee tsd e Lexicon, price 2t. 6d. neet doth. 

CmmU’s Ijmcm in Oredt; including a Gnmmar of 

the Xitngfuegc, in Eeej end Progreuivo LcMk^nt, with numerovui 
ExercUoe for Treniiletiag fixim OreeV into EnAlteh, end from 
Et^liah into Grcelc. &c. Ac. By the Bee. J. B^xn, L.D. 
Prioe 8i. 6d. in etiff cover, 4e. in cloth boaxde. 

Cassell's Lessons in Italian; Being on Elemenhuy 

Gremmar of the I.Angttago, with numcroue Exercieee, Italian* 
English ond English* Ualt an, a comnendioua Vooebula^, Ase. 4to. 
By OnaALxe TAmxxAU, M.D., of tnc University of ravla, and 
Profeeaor of the Get man and Italian Languages. Price, in stiff 
covert, 8s.; in cloth hoaids, 3a. (5d, 


ENGLISH. 

Cawell’s Engluh Spelling and Beading Book, 

with upwards of 150 Engravinga on Wood. The Grthograpbkal 
Pordmi of tKia Spelling- Sodc is taken, fir the moei part, from the 
Elementary Spelling- Book,” by Noah Webstem, LL.D., of Ooo- 
neotiout, the sale of which, in the United States, has readied One 
Million copies per annum. It includes numerous Exeroiaes in 
filing. The Leseons in Beading ere suited to the Oepecittee of 
Okildren, end to their gradual progrees in general knowledge, and 
enlivened by appeals to their tssnsee through the medium of Pieto- 
rixl Ee pfo ea nta uona. Price Is., bound in doth. 

OmssU’s Lessons in Soglisk ; By J. B. Bkaxi*, D.D. 

In paper oorera, 8a. ; iu cloth boar^, 8 a 6d. Tltia Manual k tn- 
tandeo for the use of Sdf-eduoaiing Students. It ooataina a 
Pramical Orammar, and indudea an account of th«/mei$ of the 
involving the laws of its conatniotion, ond tho jw ii i iei in a t 
of m longuagt, hisitorioally treated ; thus oompHoinp ita hietotaie. 
It ohoonda w^ intasesti&g and importoat explanotiOBs and illns- 
tMtkm% imoartiiig o thosoi^ knowledge of ^ Urngoage itaalf, 
tha roots and darivatiana of Eaglkh we^ at wdl aa Umaa mlat 
hy which the language may be ^okea and wiittmi grammatkally. 
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Camjexx’s WoiUKI»~<r<»ll/finfMf.] 

MATHUNATIO* Al» ARITHMETie, Ao. 
omBuv BMUD, jmrrmm namun. 

Tlw EkBMBte «f O ww fa ' y } »r, The ISn* Kx Boolcs, 

with Ui« Eleventh and Twelfth, of Euoun. Edited hj PrDfeeaor 
Waixacx, A.11., of the Glasgow Universi^, and CoUsfiatt Tutor 
eftlM l7Bivariit]r of London. Prieo Is. stiff oorsts, or Is. 6d. sloth. 

Th» Bdf and Clm Biainnwr in Bndid: Cantain- 

ing the Enttnciatiofis of ail the Propositions and Corollaries in 
^ CsrtsU*# Edition. Price 4d., in a oonrenient sise for th^ pocket. 

Cawdl’i Ekmaatt of Axitionotio ; Being n Comfiamon 

to Cateell's ^'Eadid." Ediud by Profeseor Wsi.LAOBy A.M. 
Pries Is. stiff oovers, or It. 6d. cloth. 

Key to Casaell’t Anthmfftic l contnining Answeit to 

sll tho QuestitMU in the sbove Wish. Piiuo 4d., in s somrenient 
sise fur the pocket 

Candl s Elements of Algebra ; Of, The Science of 

(kusntity. Edited by Prufussor Wallace, A.&I. Price Is. psper 
cowm, or Is. dd. cloth. 

CasMll’* Arithmetic for the Young: Indading (he 

Science of Kuxnbcn by Musns of Famiitar Objects ; in s series of 
Easy Lessoni^ with Copious Directiuns for Teathem. Cloth, Is. 


Tbs Child S Edocator ; ox, Faniliar LeMcmt in nmtlj 

swery branch of Educstioo. Edited by Jokm Cassell. lUiiitrstea 
with sererai huodrod EagraTinga. Cloth, 8s. ; with gilt sdget, &s. 

CoMeD'g Elementary Googr^y, for the Ow of 

flshsoli and PsmUiea. This Tulums is froni tbs psn of I. 6. 
OooMUCB, Esq., beUsr known as the original ** Pstma PAJULErf* 
Author of aons of tho asost entortaining and popular Works that 
hsTs nter bean written for tho use of ehildrsn and yontk. The 
iiyie is simple and tajfj ; the descriptions are full s^ cotnpsn- 
diiw; and the asaps andcikcr iUnatmtiona, nasrty ha nnm- 
her, iiimish the Pupil with an aoenrate idea of the nositisn of the 
'rariens osuatrias, and the oostoms and wanners of liio Inknhitanti. 
One rot Svo, price Ss. 6<L, neatly bound. 


Bow, LosoMMi.] 
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CAUfKLL'a WoiJUI---r«)l<illl(«4l.] 

CAttUJUS EDUCATIONAL COURSE. 

in nz voLizua, as roixows:— 

SdMlM Popular^ Explainad. Clotii boards, lettered, 

pries 3s. 04. 

Aftronogrmliy I or» Astronomioal C^eography^ with the 

Uss of the Globes, Tbis ori^nsl Work tresU of tbs HesTenly 
Bodies, sad of the Esrth ss composing one of tbeir naabtr, ia s 
series of simple and mtelli|rtbie Lessons, the ob^t of the Autlior 
boiiM to make the Work ralusble as a b<Jok for Kesding m well as 
for Study. Price 2s., cloth boards, lettered. 

Th« Enrliih Loosnage in its Elements and Forms, 

with s Uiitory of iu Origin and Develonments. By William C. 
Fowuul This is one of the most complete Works on the English 
Language ever published. Cloth boards, lettered, prioe 3s. 6d. 

The Outlines of Botany. By John ScorrESN, M.B. 

This is one of the moet intcrostiog and cheapest Works of the elau 
over published, and is profusely llfustratod with EagriTingt. Price 
2s. 6d., cloth boards, lettered. 

Mathematioftl Scienoei its Importance and Utility ; with 

the host Method of Instruction Explained and Illustrated. Cloth 
boards, kttored, price 2s. 

The Elements of Political Economy. By Fkaxcis 

WATLAna, D.D. Cloth boards, lettered, price 2s. 


Art Treasures Exhibition. Tbis Work is puUidked 

Weekly in Penny Nunihors, each ci^mtaining Four Specimens, 
Maatei^iecos of Uie resncctire Artists, accompanied by Biogra- 
phical and Critical Sketonca ; and in Monthly Psrta, 6d. each. 

Oanell’s lUnstratod History of Engpland. The Text 

by William Howitt. Yols. I. and IL of thia Hiatory fur the 
People, priot 6a. each, are already published, and it ia b«ng eon- 
ItnM in Penny Weekly Kumburs and Monthly Parta. 

Oaasdl’t lUnstiated Family Fwor. A Journal of 

Entertaining Literature, Fine Arts, and Uuireat Eventa. Already 
imbliahod, 4 Tola., handaome cloth, 7 e 6d. ea^ and ia being con- 
tinued in Penny Weekly Kombera, and Montldy Parts. 


[66, PutxT Bnanr, am» 
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WomK»— ] 

MHN CASSELL'S LttRARY COMPUETE. 

Tbi* Seritt ooruiitt of Twtmty-mx VolitmMi, 7d. Mkch, in pnper ooTcrt ; 
or tb« whole bound in olotb, furming tbo Complete Librmrr, 19t. 6d. ; 
or w T ty d ia t librtrr Boi, with glumd frwt, and Ira and key, 
25$. Tno Works nay be bad ecparately, at follows : — 

The Hifltoiy of Eng^nd. By Bobest FciiorsoK, LL.B. 

lu 4 Toll., 7d. each, or in 2 double voli., neatly bound In cloth, 
Is. 6d. each ; the whole bound together in 1 thick toL, 3e. 

The object of this History is not merely to exhibit a Record of 
the actions of Kings and Cabinets, but to present a fkitl^ful and 
instructive History nf the People^ with their progress in industrial 
arts and social ameliorstion. 

A Supmor Bditton of the above, on extra- sijwd, fine foolscap 
paper, with a Portrait of the Author on Steel. Price, in doth 
boards, 3s. fid. ; elegantly bound, gilt edges, 4 a 

The History of Scotland: ita Historical Geography, 

Position and Influence, Contests and Stmggl^ Intellectual and 
Mural Progress, Civil and Reltrious Discords, Union with England, 
the Two Great Rebellions, Ac. ic. By Robckt FmaousoK, LL.D. 
In 2 Tols., 7d. each, or 1 double rol., neatly bound in doth, la fid. 

The History of Ireland. In 3 vols., 7d. each, or the 

3 ncstly bound in I, 2s. 3d. From the Earliest Period to the Year 
1852 ; witli a Review of the Struggles sgsinst English Supremscy, 
from the Revolution to the Union. 

This is pronounced, by competent judgea to be the most im- 
partial History of the Sister Kingdom ever published^ 

The History of France, from the Earliest Period to the 

Present time ; with numerous Portraits. In 3 vols., 7d. each, or 
neatly bound in 1, 2s 3d. 

The Hatnral History of Man; or, Popular Chaptcra on 

Ethnography. By John Kxxmedt, A.M. In 2 vols., 7a. sadb, or 
neatly bound in 1, la fid. 

The People’s Biographical Dictionaty. By J. K. 

Bkamd, D.D. 4 vols., 7d. each, or 2 double vols., in doth, Zs. 

This Work fonus a Picture Qsllery of Great Men of all Ages 
and Countries, espe<^ly of such ss have lived within the hut 
Century, and by Uietr own eSbrts raiaed tbamsdvea and bent fited 
their spedes. 


pATsmaioanui Bow, XjOjcpcxv.] 



14 


w« mrr ato oo/i 


CAtfOClX't Ijbbaiit — C wtrtwnW.] 

Thfl IBstoy and Sonroes of tho Onatnesa of the 

Briiiib Smfiirt. By Ihnf/jtMnt Passoks. In 2 toU^ 7d. mttk, 

or SMtly tetind in 1, U. 6d. 

Tli« Coun^ nnd Climftte, the Kijrtnro of tlw Peoplo, ear 
InauUr Position, I^stionsl Feuds, Exirendes of our llunnrohs, 
Beligiotti and Poliiicsl Parties snd lastitstinos, Lenfueps, Ieo. 
4ke., ore all made to psss in review in this volume, together with 
a oomDorison of the mental snd morel condition of the people 
with thoec of other countries. 

The Wooden of tibte Heavens. By Funmex s. 

WiU-XA,M8. With Disgrsras. In I vol^ 7d. 

This volume oontsins a Sketch of the History of Astronomioal 
Dieeovmry, fh>m the Esrliest Times down to the Observations of 
Lord Rcmss ; desurihes the Planetary Syatem, the Cometary 
World, and the Stellar Universe ; diacuaaes the Nebular Hypo- 
thesis, the Qtieetion of tbs Inhabitation of the Stars, 4be. dec. ; 
and points out the oonaeotion between the Teachings of Hatwre 
and of Scripture. 

The History oi the Steam Engine, from the Second 

Century before the Christisn Era to the time of the Great Exhi- 
bition; with many Engravings. By Professor Waulace. 1 vol., 
7d. ^e last Two Worbs bound together, Is. 6d. 

Sailuigs Over the Globe ; or, The IVogreas of Maritime 

Hisooverr. 2 vols., 7d. each, or tiie 2 in I, Is. fid. Includ- 
ing tlie Earlv Discoveries of the Port«igu«*se ; Vnysgee of Vaeoo de 
Oams, Mendez Pinto, and Magellan ; Eastern rhiterpriaes of the 
English, and First Circumnavigation of the Globe; the Four Voy- 
ages of Columbus ; Cortes, and the Conquest of Mexico; Piaarro, 
and the Discovery of Peru, &c. Ac. &c. 

Footorints of Travellers in Europe, Asia, ASrirai., 

and Americs. 2 voU., 7d. eaoli ; or the 2 neatly bound in 1, 
Is. fid. Capkl dk Buooke’s Trsveds in Norway, Sweden, and 
Lapland; Ltall's TmvfU in the Crimea, the Caucaatts, and 
Oeorfia ; Inolis'c Travels in the Tyrol ; Travels among the Ter- 
tars, by the Ambassador of tho Pope, and also by Ziviot and 
Scmix; Hsbeh’s Trarela in India; Bu&xca’s Travels in Bok- 
haca, 4^ dbo, 4o. 
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MISCELLA!JEOUS WORKS. 


Ifaiy mwtnted Libniy ftnr the Toanff. 

In 1 bnndaofii* rolume, doth, lupArblj gUt, 7a. 6d. ; with beautifunj 
Cdoured Platea, 10a. Also, in 2 irola., each eomplete in itaelf, 
tlapwit P^per boarda, 4a. each; doth, gilt edgea, ia. OU.; with 
Coioured rUtea, Oa. Or, in a Set of 13 Parta, nrioe 6a. (ki., aa 
foUowa : — 

1. Human Habitaiiona. 7. Motha and Buttarfllaa. 

2. Mont Blanc and ita CUabert. 6. Shtdla and Corals. 

3. Serpents and Serpent Cbarman. 0. Houaehold FsTouritea.* 

4. Wauirfciwl and Swimming 10. Bears; their Hadnta and 

Birds. Habits. 

5. Honkeya and their Frolics. 11. Peep into the Insect World. 

6. SsTsga Baasta of the Wilder* 12. l>o^ 

neas. ( 13. Chma and the Chineao. 

We eaa eordienT wiernn ew im i tb« little book ip Um attestioa of pafeats.**» 
lUtuirmttd London If no*, 

A ntunbsr of very fins wood aafrariefa .... charaiaflj iUaatmitod by 
the anraatiTe and grupbie pen of lUry HowitI; .... on* of tha most 
pleaainf writeri for tba youne prvwmi day oaa boeH of. Xho boob U boamti* 
fully set «p, e«Ml U welt adapted for a preaeeu**— DiijjfMfaA. 

** It k w^ adeptod to Iba ioetruAtiou end emasaneet of jomom people ; every 
iMldeet ia told in ee artUtie aaeneer. end ia thet eemeat e^le m ebereeter- 
iatieof tha u riier. **— ■ JfeeeSeefer Mxmamnor and limn. 

**We know no more chenning book, et ito cKeep a price, wkerewitb to amke 
eperkle the eyce ot bor or girl." — Hofd'a Keoetpapor. 

The Hirtory of the Painten of all Natione. By 

M. CHAiLi.ra Blaho, lete Hirectrur dve Beaux Arta** of France, 
The Illustrations executed under the artistic dircctioa of M. 
AmmatOAUP, of Paris. In one handsome Tohune, half*rDan, royal 
44a, price SOa. 

Only a few copies of this splendid work remain in print. 

The IBostrated Exhibitor; or, Becord of the Indtu- 

trial Exhibition in Hyde Park, 1651. Cloth, 7 b. 6d. ; handsomely 
•ate 8a. 

Persona wishing to bare an artistic snd interaating mamorisl 
of the Great Wc*rid‘s Fair, should purdmse this Wo^ imasedi* 
ately, only a few copies being left in print. 

8k* liBOJMUrd ; or, The Miasioiiary : A Tiaion. The eeeiie 
of the Poem is laid in India in the days of Akbar ; the hero stiAm 
death at an ttodo dm f$ at Goa. Price 3s. 6d., 12010 , cloth. 
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W. EftNT AXD oo/t CATALOGUE* 


MifOUJuxBOtM Works— 

The Ladiei’ ])rawii]i9>room BmA; Costidning upwards 

of Thi^ mREnifioent Eamviogt, with Sixtj«lbttr Pa|^ of appro* 
mriAto loxt Alao, 104 Pa^ of full Diroctiona for working in 
Oroohot, Point Lroo, EmbrotAery, Ac. ; with KzpUnatory Engrav* 
Inga, oonaUting of nearly 100 Pattema in every department of 
liadiea' Work. Price 10a. 6d., elegant cloth, gilt edges. 

This beautiful work will never be reprinted, and but a very 
few copies remaiu in print 

Daniel Webater’e Great Orations and Senatorial 

Speeches ; comprising hit Kulogiet on Adams and Jefferson ; Ora- 
tions on the Fiist SeiUcmcnt of New England ; on the Bunker-Hill 
Monument; and hit Iteply to Hayne on the Sale of Public Lands, 
Ac. With a beautifully-engraved Portrait of Mr. Webster. Price 
2ii.f in handtumc cloth boai^. 

The Balanoe of Beauty ; or, The Lost Image Be- 

stored. By Janr Kbnneut, Author of ** Sketches of Character,** 
** Julian," "Young Maids and Old Maids," "Things New and 
Old," Ac. Price 3s. 6d., neatly bound in cloth. 

** Miss Kennedy mty take it for granted that those who judge purely upon the 
nerita of her Ulsrsrr (lerformanres, tnd with thorough impertiaUty, wQl do her 
the jusUoe to inforoi the public tbut her last tale shows abundant proc^ of elever- 
neas. a shrewd appreciation of char.)cter, and an earnest disposition to be useful 
for tiie prowotiua of sound learning and aeourate reUgioos Uwining. We hare 
come to thia ooucluaion after a careful perusal of * The Balance Baonty/ and 
hare much pleasure m recording such sn opinion of its ucrits."— 
Afssseeger. 

lionel Fit^bbon and his Parrot, illustrated. By 

the Author of "The Balance of Beauty/* Ac. A nice Present 
for Boys and Girls. Prk'C 3a. 6d., cloth gilt. 

The Book and its Story; a Nuratirc for the Young. 

By L. N. R., dsdioatod to th« British and For«i(^ Bible Society, 
With an Introductory Preface by the Rev. T. Phillips, Jubilee 
Secretary. HLcventh Edition, on fine poper, with a new Plate, " The 
First Reading of the Bible in Old St. Paurs," engraved expresriy 
Ibr this edition. Crown 8ro, cloth, price 4s. 

The Book and its Story, in the French Language, 

having been issued by the Bocidt4 des Livres Religeux A Toulouse, 
the Publishers of the English Edition have imported a quantity fur 
thouseof Schools, and Students of the French Language. Price it. 

The Book and its Story. Truth and People’* Edition. 

Sixty-fourth Thousand. Price 2s. in paper boards or limp cloth ; 
2t. Gd. cloth boards ; ditto, gilt edges, 8s. ; bsndiomely bound in 
niari*cco, 8». 
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Manoin of the (Amelia of Prnwia. By Emi^ ^tuauxB 

Ateiksox. Tbit work it etpocitllj to include tbo {>eriod between 
1701, the date of Frederic the Fint't attumptioa of the title of 
Kinc> ^ present time, and it intended to deecribe the Urea, 
and at ntneh at can be atoertained of the prirmte hitUny of the six 
Princeatei who bore the titlet of Quoent of Pntatia during that 
period, beginning with— 

1. ^phia Charlotte of Uanorer, the flnt Queen of Pruttia, and 
eeoond wife of Frederic 1. 

2. Sophia LouUaof Mecklenburg-Schwerin, Ihlrtl wife of Frederic. 

8. Sophia Dorothea of Ilacorer, daughter of Ooorge 1. of Eng- 
land, and wife of Frederic William I. , 

4. Eliaabeth Chriatiua of Brunt wick- Beyem, wife of Frederic II. 
(the Great.) 

6. Louka of Iloese Darmstadt, aecond wife of Frederic William 
11. Alto a notioe of his divorced wife, tbe Electoral Princeea 
Eliaabeth Ulrica of Bruiiewiok. . 

6. Louiml of Mecklenburg-Strelita, wife of Frederic William III. 

The work la to commence with an Introductory Chapter, com- 
prising a aketch of Pruaaian character, a few notices of the Elcc- 
t r a a ae t of Brandenburg, and a abort review of thoae hiatoHcal 
eventa which immediately influmced the aocial state of PruMia 
during the penod treated of. The materials will all be drawn from 
foreign, principally German, aourcea, and at much a* possible from 
the metnoin of contemporary writers. Domy bvo, price 10a. 6d. 
JVroni^ mufy. 


Knight’s (Charles) Store of Knowledge for all Readen. 

A Collection of Treatistw on variotia Departiuenta of Knowledge. 
By aeveral Authors. (Will ahortly be published.) The aerica will 
include the following : — 

By Charles 

By Audre 

^JUX, 

Xaihriys. By Jotm Tntjim Stane*br. 

Com iMwt. By J. C. 

Tbe imperial ParliaaMai. By Thomas 
BraUiMMay. 

Tha Poat-Oflke. 

Oaaet aa4 Patraroh. By Andre Vims- 


fniakmre and his Writings. 
Uk ^ XapolaoB BaBafwria. 


Commercial laUrreosursa with China. 
Aala. By Carl Ritter and others. 

The tlorea. By William Touatt. 
Naitoaal Debt und Fundinc Byston. 

Tbe Minmwl Kinfdom. 

The Dairy. 

The (M XnflUh Ballnda. 

Schools. By tbe Uee. Dr. Beard. 
Grammar Sehoola. By Oaorfa Umg, 

^hT’SutitarT life of the Dtthe of WeU 
Rng loa. By Andre Vie ns e eti a, 


HesHih finr the Million and Manual for tliB Toilette, with 

Hints on the Physical Training of Children, and the Trvatimnt of 
Invalida and Old Age *, aleo Xm Means of Averting the Koxtona 
Agents in general use in the principal Arte and Trades. By Wm. 
JosTBs, F.D.A., Author of ** How to Make Home Happy.” Fcp., 
doth. 
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IBEAllSES ON THE BOBEBISONIAN ME1U(H). 


Q«nmi Wi^umtaMactw. sixth Edition. AOonne 
of Loo w n i i& iho Ooraum Longtioyo. FIRS T SSRIjBS: Cootoimng 
Introduotorr ExoroiiM in Rbadiho, WmiriBo^ ond SrsasiMO Gen* 
MAM, M woU M ft timpliflod Method of Deoliaing thxt Noons new 
bofaio miUiihod; tof^hor orith full Inetniotiont for dli« Guidimoo 
of the LMumor in pronouncing the Lengujige. Prioo 3«. 

lEOOND 8ISRIB8 : Coottining Admoced Exoroiaes in Eeahino, 
WntTiNO, and SrsAniKa Oeiimam ; togelKer wuh Euiea for Con* 
j u g aUng tho Verba, and Dirttciione for making use of the OmuMAir 
WitiTTnw OKABACtna. Price 2i, 

THIRD SERIES : Containing Ccmeluding Rzetniaaa in Rbadtko, 
WB.mNO, and Spbakimo Obuman ; and Direotions for the Learner 
in oontiotting the Study of the Language. Price 2s. 

The whole Ooime of Ef^teen Lessons may be had, neatly bound in 
oloth, lettered, price 7a. 6d. 

Fnooh Witboat a Maater. Fiftieth Thouumd. A 

Oouraecif Lessons in the French Langiia^. CJonUining an £xplana> 
tlon of the dlief Idiomatic Difficulties of the l^uiguage, a Practical 
Introdnetion to French Conversation, and a oomplete Treati:»e on 
the Pronunciation. Intended for the Use of Persons studying llie 
Linguage without the aid of a Teacher. Price 2s., or neatly bound 
in cloth, 2a. Gd. 

BpaaM Without a Master. Fourth Edition. ACootm 

ofLeaeons in the Spanish Language; Containing, a Ocnoral Vkw of 
the ConatrucUon of the Langungo, together with a Practiual R« » 
poaitba of the Priuiunciatiun. For the Use of Persons etudying 
the lemfuage without a Master. PHoo 2s., or neatly bound In 
oleth, 2s. Sd. 

listin Without a Master. New Editaon. A Coarse 

of Lessons in the Latin l.Anguiige : Containing a General View of 
the Struotnro of the Languagt), Exercises in Rewding and Speaking 
Latin, together with a ciunplele Traotiee on the M«»deni Engliah 
Proaunnletien of the Language. Price 2s., or bound in cloth, 2a. 6d. 

Italias Withont a Master. A Coiirae of LegBona in 

the Italian Language. Price 2s. 

Bngysh Without a Master. A Course of LneouB 

in the English Ltngusge. Price 2s. 
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